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On your present Vaughn" Motoblox® ... 
ENJOY 


NOWeS TOP 
RAW NG (Coil After Coil) 


with the VAUGHN 














The increased performance and economy derived from this latest Vaughn in- 
novation make it a profitable investment for Motoblox owners and buyers. 
The Vaughn Stationary Block Conversion Unit installs into existing drive 
and air cooling—enables greater continuity of operation because machine does 
not have to be stopped to strip bundle—produces heavyweight, densely 
packed coils of large or small size as desired. 
Installation by Vaughn is quickly accomplished. Write for complete details. 


The VAUGHN MACHINERY COMPANY cuvanoca raus, omo 


COMPLETE COLD DRAWING EQUIPMENT — Continuous or Single Hole . . . for the Largest 
Bars and Tubes . . . for the Smallest Wire . . . Ferrous, Non-Ferrous Materials or their Alloys 














COULTER & McKENZIE 
CONSTANT TENSION DRAW-PAK EQUIPMENT 








MODEL C-100 TAKE-UP 
¢ Combination drum or spool take-up and rewinder. © Shown with single drive mounting to 16 wires” 
e Shown for single wire. 008” tg .051” 

e Adjustable for tension, pitch and amplitude of traverse. * Enameling, annealing, galvanizing, tinning, etc. 
¢ 12” spool shown. 30 to 150 Ib. drums. © Containers 30 to 150 Ibs. 







. Other U.S. 
pnts pending. 








MODEL C-500 TAKE-UP ) MODEL 138-A DRAW BLOCK 


e Shown as tandem drive mounting .8 wires each side e Single draft wires .016” to .375” 
020” to 250”, e “Draw-cast” die box shown gives adjustable positive 
> bebeenicil patenting, enameling, etc. cast control. Also available in other sizes. 


¢ Drum or adapter weights 200 to 1,000 Ibs. e Process adapters to order — drums to 1,000 Ibs. 


Barron & Crowther Ltd., Eastleigh. § 


England. European Draw-Pak Licen 
sat Idos Industries Ltd., Royston, Herts 
€ - England, Sales Agents. 
\ Ji ; TELEPHONE EDISON 5-110! 


LIEBER’S CODE “MACKENZIE” 


“COULTER & McKENZIE sh 


CINE 1947 ReoIrnreronor CONNECTICUT Paes 


Your inquiry specifying the application 
which is of interest to you will result in 
prompt and courteous attention. 
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PRESENTING 
THE “580” GROUP « « « 
A New Series of “Full Range Lubricants” 





“pemcrticas “Finest Wire Draw” 


lL No. | No. 


1. Designed for practical application in any mill as a General Purpose Lubricant. 











2. Now in daily use as a Spring and Rope Wire Lubricant. 





3. Designed to permit substantial “leaning,” to meet specific in-plant and customer re- 
quirements. 


4. Mill Tested and Approved for both High and Low Carbon Steel and numerous Fer- 
rous and Non-Ferrous Alloys. 


5. Our field service representatives are available to review this entire series at your con- 
venience. 


6. No. 588 is also proving an excellent mat stock lubricant where mechanical descaling 
of rods is desirable. 





7. In many cases mills have found the use of one of the 580 series has permitted in- 
creased speeds of 100%. 


“Look to Standard for the Future” 
Cordially yours, 


Standard industrial has 
pioneered in most of the 
outstanding contributions 


to better wire drawing COMPOUNDS CO 


through better lubricants. Member WAS 


be || Consult standard indus FRANKFORT, ILLINOIS 


astleigh,§ trial for the solution of 
(A suburban Chicago area city) 


ak Liceng 
Telephones: 2131 - 2141 








ositive 







yn, Herts 





your difficult problems. 
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MOTOR MOUNT AND GUARD for a transformer cooling fan. The all-wire piece, right, reduced cost to one third of former price, and weight from 
24 Ib to 13% |b. The 4-in. and %e-in. welded steel wire design, replacing the strip, wire frame, and cast rim assembly, also allowed closer tolerances. 


ow redesigning with steel wire 


cuts costs 


BRACKET to hold two-way radio 
plugs on chassis. Cost reduction 


was 75 pct and weight savings 50 dd t th 
pct when the complicated six-part a $s $s reng 
assembly was eliminated. Manu- 

facturing time of this simple, two- 


part, ¥%-in. x Ye-in., flat steel fi 
wire design, right, was consider- saves me 


ably reduced. , 


reduces weight 


HOLSTER for electric tool. The open wire frame reduced weight by 10 pct 
and cost by 66 pct. Replacing the welded tubing part, left, this steel wire 


assembly lends versatility in that it fits several types of tools. These four examples show clearly why cagmerss and 


designers so frequently turn to steel wire for lower costs, 
simpler designs, and faster production. 

Bethlehem makes wire for literally thousands of uses: up- 
holstery spring wire, wire for cold-heading, wire for welded 
products, wire for handles, communications wire, etc. We 
regularly produce many grades of steel wire, with various 
coatings, processed in many ways to meet specific appli- 
cation requirements. Whether you need an ordinary or a 
special-purpose grade—our modern wire mills can produce it. 

Our wire experts are at your service. A letter or call to 


your nearest Bethlehem sales office is all that’s necessary. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation 


These case histories were furnished through the THUEHE 
courtesy of E. H. Titchener and Co., Bingham- STEEL 
ton, N. Y., a regular user of Bethlehem wire. &eTH L& * KA STEEL 
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Get the 
EXTRA 


advantages of 


IMPROVED 


VMORGAN-CONNOR 
WIRE MACHINES 











EX TRA—You get the benefit of valuable years of unfailing 
production-line performance—plus the latest improvements 
in every Morgan-Connor wire machine. 


EXTRA—You get big, heavyweight bundles, with reduced 
down time and unloading time. 


EXTRA—You get one motor—simplified drive and low 
power costs. 


EXTRA—You get extra floor space because of compact 
design. 


EXTRA—You get efficient, trouble-free performance from 
every machine. Write us for further information. 


MORGAN CONSTRUCTION CO. 
WORCESTER, MASSACHUSETTS, U. S. A. 


ROLLING MILLS MORGOIL BEARINGS @© WIRE DRAWING MACHINES e COMBUSTION CONTROLS 
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—WIRE 
AND WIRE PRODUCTS 


A monthly publication devoted to the production of Wire, Rod and Strip, Wire 
and Rod Products and Insulated Wire and Cable. 


DRAWING — ROLLING — EXTRUDING — FORMING — FABRICATING 
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CONSISTENT QUALITY 


is wanted by most 
people but we often 
settle for less. 


There is no need to 
settle for less when 
buying wire cutting 
tools. 


CAREW cutters 


have given constant 


quality unequaled in 
89 years. 





MADE IN 
4 SIZES 
8”, 10”, 
12”, 14” 


Jaws are made 
of hardened tool 
steel and are 


replaceable. 


Made by 


M. W. ROBINSON 
COMPANY 
ROCKFALL, CONNECTICUT 
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across a CLARK spool... 


no snagging burrs, safe for 
hands and wire 


Smooth, rounded edges of Clark wire spools elim- 
inate any possibility of injury to hands or your 
product. Safety is one of the many plus features 
you get from J. L. Clark’ssuperior spool technology. 

Clark reinforces the strength of steel with locked- 
seam construction and a continuous bond between 
barrel and head which totally prevents independ- 
ent turning of end, cap or center. 

Select from a wide range of standard end diam- 
eters—or let Clark solve your special problem for 
any type of insulated or fine wire spool. 

Your established design can be faithfully repro- 
duced—or we will create a new one for you. 


lithographed metal containers 


Sales-winning lithography by Clark—brilliant, 
critically accurate—establishes instant recognition 
for your brand. 

Aren’t these reasons why you should check on 
Clark’s wholly integrated spool service? For com- 
plete details, ask for our booklet, “‘Spools for In- 
sulated Wire.” J. L. Clark Manufacturing Co., 
Rockford, Illinois; Liberty 
Division Plant and Sales, 
Lancaster, Pa.; New York 
Sales Office, Chrysler Bidg., 
New York 17. 





SJL.CLARK 
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Vy: FR :::: PVC 


FOR WIRE AND CABLE COATING 


In addition to Vygen 120 PVC resin, there are three specially-formulated 
Vygen compounds completely tested and UL-approved for specific wire and 
cable applications. Available in quantities to fit your needs, each Vygen com- 
pound and resin is composed of the very finest raw materials, processed in the 
most modern facilities. Each is designed to do its job better, and to save 
you money. Send for generous samples, literature and technical assistance. 














vYcen 6812 compounp 


UL-approved for UF-NMC cable, Type T, 
TW, 60°C, Oil, and 80°C appliance wire ap- 
plications. May also be used as primary in- 
sulation for other cable constructions and 
jacketing. 





vYceN 6035 compounp 


UL-approved for Type T, TW, and exposure 
to oil use at 60°C. This compound combines 
excellent physical and electrical properties 
with very good weather and flame resistance. 


VYGEN 


120 
RESIN 


UL-approved as interchangeable 
with other PVC resins used as wire 
insulating material. For fast dry- 
blend extruding with monomeric or 
polymeric plasticizers—assures lack 
of gelled particles, excellent heat 
and light stability and long life. 





vycen 9221 compounp 


Meets UL requirements for 90 and 105°C 
applications. Recommended for appliance, 
radio hook-up, machinery wire etc. where 
heat resistance and good physical properties 
are required. 


PHYSICAL PROPERTIES OF MOLDED SPECIMENS 





TYPICAL ANALYSIS 














6812 6035 9221 







































Form White Powder Specific Gravity at 25°C/4°C 1.32 1.33 1.38 

Intrinsic Viscosity 1.18 Tensile, psi at 25°C 2550 2950 3100 

Specific Gravity 1.40 : : 

Bulk Density, gm/cc 0.52 Modulus at 100% Elongation, psi 1450 1780 2150 
Ibs/ft® 32.5 Elongation, % at 25°C 320 315 340 

Volatiles 0.2 






90 
82 


94 
86 


97 
92 


Hardness, Shore A, inst at 25°C 
10 sec at 25°C 


Brittle Point, at - 15°C 












Passes Passes Passes 









Cheating Lhognett 
Ihrough Chemisty 


Volume Resistivity, ohm-cm at 
25°C and 50% R. H. 








3.1x10"4 | 2.8x10"4 | 3.5.x 10" 





Chemical Division 


GEN 


THE GENERAL TIRE & RUBBER CO. 
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HOT ROLLED ROD—With Stran Bonderite in your 
plant, you can store rod in the yard. Schematic draw- 
ing shows processing. 








FEED ROLLS 


BUTT WELD QC 


STRAIGHTENING 


-. — 
NEUTRALIZING RINSE WATER RINSE SHOT BLAST 
Uy 


OOO 






Photos courtesy Sheffield Division, Armco Steel Corporation 





















































Ley 
7 7 
= Af, M 
_- “i, 
— | ) > 
=F = ao s Ns RINSE 
= — AIR BLOW OFF xy STEAM RINSE 4 
' a % - 
BONDERITE STEAM RINSE 





DRAWING 











RECOILING 


STORAGE 


SIZED OR FINISHED WIRE— Wire, finished with the aid 
of Stran Bonderite, is readied for storage before going 
to cold heading machines. 
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STRAN 
BONDERITE 


revolutionizes cold heading 
and high carbon wire drawing 
in a continuous operation 





Now —with Stran Bonderite—Parker has scored another breakthrough, this time 
in cold heading and wet or dry high carbon wire drawing. 

This revolutionary development treats rod or wire in a continuous strand, cre- 
ating a uniform coating and lubrication in a few seconds as the strand moves at 
production speeds. 

The Stran Bonderite system produces cleaner wire, eliminates acid disposal prob- 
lems and saves space. All this is accomplished with substantial overall cost savings 
and reduced labor. 

An added benefit is the increased corrosion resistance afforded by the Bonderite 
coating, even after it has been through the dies. Finished coils remain rust-free and 
ready for use. 


COLD HEADING—Manufacturers who have in- HIGH CARBON WIRE DRAWING—Among the ad- 
stalled the revolutionary new Stran Bonderite sys- vantages of Stran Bonderite in wet or dry high 
tem are reporting these benefits: carbon wire drawing are these: 





e Improved lubrication eliminates many of the prob- 


* d lubrication makes it possible to do more ; 
iene Seen ings lems in the production of drawn shapes. 


difficult jobs. 
@ Stran Bonderite greatly increases die life which 


© Tool life is greatly improved. results in close dimensional tolerance over long 


: . production runs. 
e Better dimensional tolerances are held. ; j : ahd 
e The chemically applied coating retains lubrication 


e@ Residual coating increases die life in thread rolling. more effectively to permit higher drawing speeds. 






Stran Bonderite is ready to save you money in your plant—and give you a better 
product. It has been thoroughly production tested. 

We will be glad to tell you how it is saving money for many manufacturers today, 
how it will fit economically and efficiently into your operations. (Bonderite is also 
available for immersion application where conventional pickle house preparation 
is used.) 

Write or call for expert help today! 








‘ Since 
1914 — 
leader in 
the field 


Parker Rust Proof Company 


218] E. MILWAUKEE, DETROIT 11, MICHIGAN 


BONDERITE corrosion BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE —wear TROPICAL—heovy duty 
resistant paint base aids in cold forming of metals rust resistant resistant for friction surfaces maintenance paints since 1883 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off. 
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this is a Nail! 


It’s a special kind of nail, knurled for greater holding ability and produced 
by machines which not only make nails, but at the same time drive and 
countersink them in leather or wood at rates up to three per second. 

The wire used by these nailing machines must meet critical specifica- 
tions. It must be ductile enough to form a perfect head and clinch when 
needed, yet be hard enough to penetrate tough grains and knots. Moreover, 
it must be consistent in quality throughout its length. 

For 26 years, PAGE has supplied wire which meets exactly the require- 
ments of the manufacturer of these machines—The Auto-Soler Company, 
Atlanta, Georgia. 

Regardless of your use of wire, you can count on PAGE uniformity. 
Whether you make hairpins or lock washers, PAGE wire will give you the 
tensile strength, ductility, finish, tolerance and other properties you require. 

PAGE facilities are designed to produce a wide range of high quality 
manufacturers wire items—including special shapes. Where requirements 
are exacting, you will find PAGE wire unexcelled. 

Since 1902, we have pioneered many “‘firsts”’ in the wire industry. The 
latest of these is corrosion-resistant Acco Aluminized Wire—commercially 
pure aluminum bonded to a steel core. 

LET'S TALK WIRE! Get in touch with us for your wire needs. Gain the 
benefit of PAGE experience and ‘“‘wire know-how” to improve your product 
and lower your costs. 


<° PAGE MANUFACTURERS WIRE 


Page Steel and Wire Division « American Chain & Cable Company, Inc. 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Houston, Los Angeles, New York, Philadelphia, 
Portland, Ore., San Francisco, Bridgeport, Conn. 











A BOARDWALK FROM 
HAZARDVILLE to SAN FRANCISCO 


The wood used in the manufacture of BRIDGE REELS, in one average 
year’s production, would make a boardwalk one-inch thick and twelve 
inches wide stretching over 3,000 miles across the country — OR — it would 
provide enough lumber to build 3,000 six-room houses — THAT’S QUITE 
AN OPERATION! The important deduction, however, is that BRIDGE REELS 
for WIRE, WIRE ROPE and CABLE are good enough to meet the exacting 
demands of most of the big wire plants of the country. 


MADE IN NON-RETURNABLE AND RETURNABLE TYPES 
FROM 14” TO 96” IN DIAMETER 


YOU SAVE WITH 
NON-RETURNABLES 


Reduced Reel Investment 
Less Storage Space 

Lower Freight Costs 

No Repair Costs 

No Return Freight Charges 
No Bookkeeping 

No Deposits Needed 

No More Headaches! ! 


NON-RETURNABLE REELS 
GIVE YOU A DEFINITE 
PACKAGING COST. 


FACTURING COMPANY “REEL GOOD... 
SHIPPING SERVICE IN wee CONNECTICUT Let us quote on your reel needs Send 


Telephone... ee 
OUR OWN TRUCKS Thomann, Connecticut us your specifications. Better yet, visit 
Riverview 9-83 our plant and see how and why 
within a radius of 250 miles from the Bridge reels are made so alt et 
plant. Fast freight will bring you Sey 


Bridge reels within a few days east Wels) Ia 177% 
of the Mississippi. 
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FEATURES 


YURNTABLES COMPLETELY ENCLOSED. 


BALL JOINT MOUNTED GUIDE SHEAVES FOR 
ALL ANGULAR SETTINGS. 


ELECTRO-MECHANICAL TENSION CONTROL FOR 
EACH HEAD. 


PRECISION GROUND PRESSURE ROLLS. 


PRIME RUBBER LAGGED CAPSTAN. 


ASSEMBLED AND ALL ADJUSTMENTS MADE 
WITH ALLEN SCREWS. 


ALUMINUM CAPSTANS, WITH eta a at 
POLISHED RUNNING SURFACES. 


INDIVIDUAL MAINTENANCE ON EACH SECTION. 


ANNOUNCING the BYYA'Z>d 37,0" 


The drum packaging Take-Up System illustrated, 
Model S5-TC-S, was designed especially for 
Magnet Wire. 


Other models are made for all types of ferrous 
and non-ferrous wires. 


Advanced engineering and precision construction 
have evolved in this machine new concepts of 
speed and efficiency in the packaging of wire. 
Capacity: Min. size — #32 ga.; max. size — 
#20 ga. wire. 


YOU ARE INVITED TO SECURE 
COMPLETE DETAILS REGARDING 
THIS ADVANCED PROCESS FROM — 


Advanced Wyrepak Co., Inc. 


11 HARRISON COURT 


PHONE: EDison 4-4274 


BRIDGEPORT, CONN. 


or The Vaughn Machinery Co., CUYAHOGA FALLS, OHIO 








WIRE 
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fabricating costs as they have done for our Portsmouth Division 
on Welded Wire Fabric 


Look closely at the entry side of this giant Welded Wire 
Fabric machine. This one produces mesh in widths up to 
13’, used for reinforcing concrete in road, pipe and other 
construction. Fed by as many as 80 - 3,000 pound Brite Wire 
LPR’s running simultaneously off as many reels, it produces 
rolls from 300’ to 500’ long, weighing up to about 6,000 
pounds. The flat mats or sheets run up to 30’ long. 





In the photograph at the right, you see the delivery side of 
the welder, shear in the background, coiler in front and, in 
between, the fully automatic “flipper” and piler .. . the only 
one of its kind, we are told. 


Our original purpose in developing continuous-length, long- 
production-run LPR’s was to improve the efficiency of our 
own mesh operations. Compared with regular mill coils i 
weighing about 300 pounds which we used previously, our = FREE: Reprints of “The Drawing and 
3,000 pound LPR’s reduced downtime frequency by 90% * Handling of Long Production Run Wire 
and attendant coil-change and other costs proportionately. Coils” ...a paper by Uno V. Johnson, 
Superintendent, Portsmouth Division 


PRACTICAL POINTERS on wireworking and complete Rod and Wire Mill, presented at the 
October Wire Association Convention 


information on DSC LPR’s are available to you for the ask- 1 

ing—call your nearest DSC Customer “Rep” office or write F “cian ee ee Deak 4, eee 
to Detroit Steel Corporation, General Sales Office, Box : : : : 
4308, Detroit 9, Michigan. 
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Customer Satisfaction 








The PROOF of LS ® : Is Our No. 1 Job 
CUSTOMER “REP” OFFICES 
DETR IN PRINCIPAL CITIES 
is in its performance on your job Se uunsenseusnusuaneesuanesanseesuesnennonssnsd 


COPYRIGHT DETROIT STEEL CORPORATION 1959 
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Information Bulletin 





CHEMICAL CONVERSION COATINGS and 
their functions in facilitating the cold 
mechanical deformation of metals 


By ARTHUR DAHL, Product Development Dept., AMCHEM PRODUCTS, INC. 


When used to facilitate the cold me- 
chanical deformation of metals (in 
drawing, extrusion, stamping, cold 
heading, necking, and _ upsetting 
operations) chemical conversicn coat- 
ings in conjunction with suitable 
lubricants perform three important 
functions. One, they prevent metal- 
to-metal contact between work and 
tool. Two, they prevent galling and 
seizing. Three, they protect stock in- 
definitely, permitting the storage of 
in-process work at any stage of pro- 
duction, without danger of cor- 
rosion damage. 


CROSS SECTION OF TYPICAL 3 % 7 j 
TUBE DRAWING OPERATION “A j 


GRANOLUSE = ieee 
GRANODRAW Co) 
TUBE WALL a 


Characteristic of the tightly bound, 
highly absorptive, crystalline coat- 
ing formed by the processes is the 
ability of the coating to retain lubric- 
ity throughout forming operations 
when treated with a suitable lubri- 
cant. This offers the following pro- 
duction advantages: 


® Higher degree of reduction 

© Greater speed of draw 

® Longer tool life 

© Fewer process anneals and pickling 
© Finer surface finish 

© Cleaner mills 

© Easier inspection of finished product 


Also of interest to production men 
is the exact duplication of coatings 
from batch to batch. And the proc- 
esses are much simpler than other 
methods of coating metals—baths 
can be set up and running in less 
time than it takes to determine suit- 
able coatings by other methods. 
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TYPES OF COATINGS AND THE 
METALS FOR WHICH THEY 
ARE DESIGNED 


Zinc phosphate coatings for carbon 
steel. These coatings can be applied 
by either dip or spray systems. 


Dip. Amchem Granodraw No. 1 is 
typical of the dip process. The se- 
quence includes 
precleaning, 
water rinse, 
pickling, water 
rinse, water 
rinse, Grano- 
N—~ draw No. 1 so- 
lution, water 
rinse, and a hot 
neutralizing 
rinse. Surfaces 
to betreated must be free of oil, grease, 
rust and scale. The above sequence 
insures that they will be. And when 
metal is free of rust and scale, the 
pickling bath and two succeeding 
water rinses can be omitted. In either 
case, a lubricant like Amchem 
Granolube or conventional lubricant 
must be applied prior to working 
the metal. 






[ —t he 


Tube Drawing 


Spray. Amchem Granodraw No. 4 is 
an example of ay 

the spray proc- Me 
ess. It usually “ 
requires 5-stage 
equipment and 
includes the fol- 
lowing steps: 
precleaning, 
water rinse, 
Granodraw No. 
4 solution, 
water rinse, lubricant. After chemical 


be: tara 
NS 






Wire Drawing 





treatment, the work must be dried 
before forming. 


Oxalate Coatings for the stainless 
steels and many of the high-nickel 
alloys. These coatings are applied 
only by immersion process, and 
usually in a 5-stage system which in- 
cludes an acid pickling or depassi- 
vating bath, a water rinse, the 
Amchem Granodraw SS coating bath, 
a hot borax neutralizing rinse for wire 
stock, or a lubricating bath for tube 
stock. Since thorough activation of 
the metal surface is necessary to 
promote an adherent coating, the 
pickling and activating bath is an 
important stage in processing. 


Fluoride-type coatings for zirconi- 
um and its alloys. Granodraw ZR is 
such a coating. 
It is applied in 
an immersion 
process which 
includes pre- 
cleaning, water 
rinse, pickling, 
water rinse, 
Granodraw ZR 
solution, water 
rinse, drying or 
lubricating. It has been used prima- 
rily in the treatment of stock prior 
to wire drawing and tube drawing. 
Surfaces are cleaned of oil and grease 
by solvent degreasing or alkali clean- 
ing. Pickling is required to provide a 
surface that is chemically and metal- 
lurgically receptive to the coating. 





Cold Heading 


Amorphous phosphate coatings for 
aluminum. This type of coating 
is now in the 
development 
stage. Labora- 
tory and field 
tests are being 
conducted, re- 
sults are being 
evaluated, and 
modifications in 
chemical make- —~ 
up and process 
sequence are being made to meet 
requirements. Several field tests, 
however, have indicated that it will 
do the same job for aluminum proc- 
essors as the other types of coatings 
have done for those working carbon 
steel, stainless steel, high-nickel alloy, 
and zirconium. 








Impact Extrusion 


For more information write us at Ambler. 


AMCHEM PRODUCTS, INC. (Formerly American Chemical Paint Co.) 


AMBLER 31, PA. @ Detroit, Mich., St. Joseph, Mo., Niles, Calif., Windsor, Ont. 


Amchen, Granodraw and Granolube are registered trademarks of Amchen Products, 





Inc. 
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Please send your inquiries 


MASCHINENFABRIK HERBORN DC otcrccs 
HERBORN MACHINERY CORPORATION--61 Hug 
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ready file 


To meet new THW classification* 


Monsanto OPALON 71345 vinyl compound 


TYPICAL TEST VALUES 
FOR OPALON 71345 





PHYSICAL UL SPECIFICATIONS _ pee ELECTRICAL 
*14 AWG solid 
PROPERTIES FOR THW with 3/64" insulation) PROPERTIES UL SPECIFICATIONS OPALON 71245 
1) Tensile Strength, psi 2000 min. 2550 1) Specific inductive 
% Retention Capacitance 
(aged 7 days @ 113°C) 75 min. 105 1000 cycles at 75°C. 10 max, 7.4 
1 day 5 max. 23 
2) Elongation, % Retention 150 min. 295 % change 7-14 days 10 max. 7.2 
(aged 7 days @ 113°C) 75 min. 91 oe 
2) Insulation Resistance 
3) Deformation, T2/T1 0.70 0.88 megohms/1000 ft. 
(1 hr. @ 121°C, 1 day at 15.6°C, 150 min. 4200 
500 gm. wt) 1 day at 75°C. 0.1 min. 6.1 
1 week at 75°C. 4.8 
: 10: weeks at 75°C. 55 
P: 
4) Vertical Flame Test Pass asses 28 weeks at 78°C. 56 
5) Heat Shock Test, 3) Conductor Corrosion None None 
°C, P P. : 
ener oe Soran 4) Dielectric Strength, 
; volts 3000 over 
6) Mechanical Water 20 max. 10-13 ; 1 day at 15,6°C. 20,000 


Absorption mg/in2 








(1959 edition of the National Electrical Code of the National Fire Protection Association) 


* Under the new THW classification, up to 20% more current can be run through conductors 
than could be with TW conductors. Smaller conductors can be used, saving conduit space, 
cutting wiring costs. Maximum operating temperatures raised from 60° to 75° C. Good 
electrical properties, moisture and heat resistance, aging characteristics, economical per- 
formance, processability and freedom from conductor corrosion, make Opalon 71345 
ideally suited for THW usage. For complete technical and processing data on Opalon 71345 
write to Monsanto Chemical Company, Plastics Division, Springfield 2, Massachusetts. 


OPALON: REG. U.S. PAT. OFF. 


7 
Monsanto 
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working together for 30 years to 
maintain wire rope leadership — 


For more than three decades, Keystone has worked closely 
with Broderick & Bascom Rope Co., St. Louis, Mo., to pro- 
duce superior quality wire that meets the ever-changing 
demands of the wire rope industry. 

A good example is the large 3%” Yellow Strand “Power- 
steel” Dragline Rope with a breaking strength of 448 tons. 
This strong, abrasion-resistant, high-carbon steel wire rope 
was developed to match the increased capacity, power and 
speed of today’s giant draglines and strip mining equipment. 

Sharply contrasting to the big rope is the 1/32”, 1x 7 Gal- 
vanized Aircraft Strand—also illustrated—one of the smallest 
B & B wire ropes. 

Keystone and B & B engineers together have developed 
unusual manufacturing methods to produce a wire rope with 
superior performance. 

You, too, can enjoy these sales advantages and create cus- 
tomer demand by specifying Keystone Wire wherever wire is 
used in your products. Call your Keystone representative! 


Keystone Steel & Wire Company, Peoria 7, Illinois 


KEYS TON E 


and YM SALLE 














The large wire rope consists 
of 295 individual wires, laid 
up into 6 strands of 41 wires 
each with Independent Wire 
Rope Core. The small, gal- 
vanized aircraft strand is 
made up of 7 wires. 


























Wire Straightening 
and Cutting Machines 
your BEST BUY! 


gue. lay 


Mlustr ate od MODEL 4AV 


“Seals from 90 to 180 
feet per minute. 





MODEL 3AV 

YY” to 4%” basic wire, 
hock 3 from 76 to 228 
feet per minute. 





MATERIAL: Wire in coils purchased at lowest price. 


STORAGE: Less floor space required than for storage of 
straightened and cut lengths. 


DELIVERY: When youneed it. Eliminates damaged wire waste. 


COST: SHUSTER is the oldest (1866), most dependable name 


in wire straightening and cutting. Always ahead with the best, 
S a U ST E iad tested machine refinements, SHUSTERS cost less than any com- 
bl hine. 
Wire Straightening aimee iceoricoal 
and Cut-off Machines 
and Components 








are built in 49 models - 

from .020” to 11/16” —— a 

Mettler Machine Tool — ¥ P 

ches, cetntintinees the _— Illustrated here is NEW 
ve : pL, 5 SHUSTER Model 1AVS 

SHUSTER 5/16 capacity. v é 3/16” and 1/4” Capacity 


Thread Rolling Machines WIRE STRAIGHTENING 


& CUTTING MACHINE. 


SINCE 1866 CAPACITIES 1AVS—5 


.062” to .250” basic wire 
.062” to .148” spring wire 
50 to 200 F.P.M. 
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METTLER MACHINE TOOL, INC. 


| 155 W. Adeline, New Haven, Connecticut 
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’ to 1144” basic wire. 
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PRODUCIBILD 
te > Bs ie he Se E eran 
BARRIERS ~~. 
28 Sees 
fe, ies See, 
SWIFT'S 
70 Sowe Gout Sredustay Beltbe 
FLEXAL Hot dip, dry film lubricant and rich, 
Ss dry drawing compound. 
FLEXAL Metallic stearate base. Medium vari- 
MCA grind compound. 

FLEXAL Metallic stearate base. Rich, fine 
, MCF mesh drawing compound. 
a FLEXAL Lean, fine, dry lubricant for low car- 
re MCL bon bright and cold heading wires. 

FREDDIE FLEXAL 
SWIFT & COMPANY meee fe — sao eo 
ull information 

’ SOAP DEPARTMENT 
4115 Packers Avenue: Chicago Q, Illinois 
“ 
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Automatic coil winding machine 
with fully automatic loopbending 

machine, producing up to 48 finished 
pieces per minute, with loops on both 
ends. 


This machine is available in 2 sizes for wire 
diameters ranging from .020” to .118”, and 
springs from .600” to 8” long. 


U. S. OFFICE: 
WAFIOS MACHINERY CORPORATION, 61 Hudson Street, Hackensack, N. J. Tel. HUbbard 9-7577 


WAFIOS MASCHINENFAERIK 


WAGNER, FICKER & SCHMID REUTLINGEN/WURTT., GERMANY 
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BLANE 
2100 


COMPOUND 


WHY WAS IT CHOSEN BY 
MAJOR AIRCRAFT MANUFACTURERS 
FOR JET PLANE WIRING? 


Because Tests show Blane #2100 provides the 
most insulation resistance over the full operat- 
ing temperature range of any _ insulating 
material. 

BLANE #2100 is specifically designed for use 
as a primary insulation in applications such as 
MIL-W-5086, MIL-W-16878A, and NAS-702 re- 
quiring temperature ranges from 105°C to 
—55°C. This quality material combines excel- 
lent high temperature properties with superior 
low temperature characteristics recommended 
for thin wall insulations. 

These important features, plus outstanding 
electrical properties, make this smooth proc- 
essing compound applicable for many govern- 
ment specifications including jet aircraft, 
missiles, rockets and machine wiring. 

We suggest you examine Blane #2100 Com- 
pound yourself. Write for technical data, 
samples and information on applications. 


THE BLANE CORPORATION 
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CANTON, MASS. 














_ WORLDWIDE 





have established indisputable superiority 


Today, as always, product quality is designed and built into every instrument. Our con- 
stantly expanding team of engineers and technicians, guided by the experience of forty 
years, and augmented by competent, modern electronics engineering “know-how,” have 
refined our already famous Class “C”, “LO” and “HO” wire sparkers, and have thereby 
created new standards of excellence and performance. 

These modern instruments have been in operational use for over two years and have 
been approved and accepted by the world’s largest manufacturers of insulated wires. 
SAFE, LOW SECONDARY test currents of less than 10 milliamperes inspire operator 
confidence and make insulation damage upon location of faults a “thing of the past.” 
PLUG-IN ELECTRONIC DETECTION UNIT simplifies service and maintenance while obviat- 
ing need for lost time. 


SENSITIVITY features leave nothing to be desired. 


Call or write for complete details in our specification 8A. — You'll be pleasantly pleased. 


EN WISTLE: 


Manufacturing Corporation 


1475 ELMWOOD AVE., PROVIDENCE 7, RHODE ISLAND : 
British Associates 


Europe, South America, Mexico Over 40 years of eetegaaea service THE KEMSON ENGINEERING CO., L 
FOREL EQUIPMENT CORPORATION Formerly James L. Entwistle Co. Wellington Mill, Bolton Road 
165 Broadway, New York 6, N. Y. Blackburn, Lanes., England 
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WIRE FLATTENING MILLS 








e Acceptable and predictable performance ‘‘on both sides of the fence”? when Seco 
Wire Flattening Mills are used in your operation. 


Seco’s staff of trained engineers . . . specialists in solving production problems .. . 
are available for personal assistance to you. Call us today. 


SECO STEEL MILL EQUIPMENT 












e Leveling and Shearing * Multiple Strand Pull-out 
Lines Rolls and Take-up Frames 

e Combination Edging and ¢ Strip Coilers (Up and 
Flattening Lines Down Type) 

e Tension Reels for Strip ¢ Traverse Reels for Narrow 
Polishers Strip 


¢ Narrow Strip Grinding * Steel Coil Up-enders 
Machines ¢ Scrap Ballers 


STEEL EQUIPMENT COMPANY 


P.O. BOX 737, WARRENSVILLE STATION «© CLEVELAND 22, OHIO 





AFFILIATED witH VULéen “ENGINEERING CO., INC. 
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| Coutiawens Production—Efficiency Approaching 100% 


Gives you these advantages 

Continuous increased production achieved by: » No down 
time for stripping * Permits packaging into stationary 
container or uninterrupted palletizing on stems * No 
tangling nor snarling from handling +« Design simplicity. 
No back-gearing nor similar mechanisms « Greatly re- 
duced floor space requirements + Dies in supplying draw- 
ing machine can be changed without stopping dead block 
* Accumulation type machines can be “run down” without 
stopping dead block + Continuous inspection and sampling 
¢ Breaks welded in production—low scrap loss + In- 












satin lh ast int eee | 


creased production with lessened operator fatigue * Main- 
tenance eliminated except for occasional lubrication of 
four main bearings and two motor bearings * Dead block 
can be located anywhere with wire literally piped from 
wire drawing machine + Extra large packages for in- 
process wire * Greatly reduced handling and in-plant 
transportation costs * Low capital investment. 


OTHER MODELS AVAILABLE 

16” Wire Drawing Dead Block, Model DB-16A * 26” Wire Drawing 
Dead Block, Model DB-26A * Combination 16” and 22” Galvanizing 
or Tinning Dead Block Take-ups, Model GB-2216A * 26” Heavy 
Wire Galvanizing or Tinning Dead Block Take-up, Model GB-26B. 


Write Today For Specifications And Name Of Nearest Distributor 


WHITACRE ENGINEERING & MANUFACTURING COMPANY 


5649 ALHAMZERA AVENUE @ LOS ANGELES 32, CALIFORNIA ® CAPITOL 5-2476 
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Farmer Norton 





for Wires from 1% to ‘4 dia. 


Bull block drawing */4,” Carbon Steel wire with Push Pointing attach 


ment. Note length of die box to ensure adequate lubrication. 


These Hydraulic Units can be fitted to practical- 
ly any Bull block drawing heavy rods down 
to 14.” diameter. The handling and pointing 
of heavy rods has always been a laborious and 
lengthy process. It is now possible to point 
and draw on the same machine. The Farmer 
Norton Push Pointing Unit straightens the first 
end and points the wire by driving it through 
the drawing die. The ‘dog’ may then be 
attached to the ‘tag end’ and drawing com- 
menced. 
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min. $ 
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Horizontal bull block for 144” diameter 
Bolt Wire. 36” diameter block. 30ft 
min. 80ft /min. 110ft /min. Straighten- 


ing roll and push pointer supplied. 
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TELEPHONE: BLACKFRIARS 3613/4/5 TELEGRAMS: ‘ G 
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TELLING THE POLYETHYLENE WIRE STORY 


Polyethylene-covered line wire has many advantages for 
users: Exceptional weather and stress-crack resistance. 
Easy handling and installation. Long life in service. 
Fewer outages and minimum maintenance. 

We've been telling your customers the polyethylene 
story in utility magazines through advertisements like 
those above. And more and more users are specifying 
polyethylene covering for line wire and many other 
applications. Why not join us in this effort? 


Polyethylene can make your operations simpler, with a more 
profitable future foo. 


e The resin comes ready-to-use — nothing to add, no 
blending, no milling, no post-extrusion vulcanizing. 
With production based completely on polyethylene, one 
line replaces several, providing savings in equipment, 
floor space, maintenance and labor. And there’s only one 
material to purchase and inventory. 

e Unlike costs of other insulating materials, which are 
trending upward, polyethylene price history promises 
long-term stability. This means polyethylene can be 
expected to be your most profitable line wire coating in 
the years ahead. 


You can build a solid base for future sales and increased 
profits by promoting polyethylene line wire now among your 
customers and prospects. 
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WEATHER RESISTANT WIRE AND CABLE 
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DONT GET ME WRONG. 


Mian they don't seem +, 
lot since Polyethylene 





CAN BUILD FUTURE PROFITS FOR YOU 


As you make recommendations, you will find our new 
data sheet, ““PETROTHENE® Resins for Wire and Cable 
Industry”, helpful in selecting resins with the proper 
balance of properties for different applications. Also 
available is U.S.I.’s comprehensive 100-page “PETRO- 
THENE Polyethylene... A Processing Guide.” Write for 
your copies. 


U.S. Industrial Chemicals Co. 

Division of National Distillers and Chemical Corp. 

99 Park Ave., New York 16, N. Y. 

Please send me: 

(1 “PETROTHENE Resins for the Wire and Cable Industry” 
O “PETROTHENE Polyethylene...A Processing Guide” 





Title 
Company 
Address 
City & State 
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NDUSTRIAL CHEMICALS CO. 
Division of National Distillers and Chemical Corp. 
99 Park Ave., New York 16, N. Y. 
Branches in principal cities 
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Youngstown Rope Wire 
passes through preforming head 
and closing die, to become 
Broderick & Bascom’s famous 
“Yellow Strand” wire rope. 


Accent on Excellence 


Youngstown rope wire 








Lifting a mighty fir or a stalled 
automobile, a sling of wire 
rope is tough to beat for speed, 
safety and handling ease. Long 
experience, sound engineering 
and only the best materials— 
that’s what it takes to make a 
good sling, and Broderick & 
Bascom makes them for almost 
every lifting job you can name. 
This leading maker of slings 
and wire rope never compromises 
with quality. They count on 
Youngstown Rope Wire to uphold 
their reputation—and it does. 
Broderick & Bascom “‘Yellow 
Strand’”’, and extra high-strength 
*“POWERSTEEL” wire rope are 
made of Youngstown Rope Wire 
that consistently meets the 
most exacting quality standards. 
Wherever steel becomes a 
part of things you make, 
the high standards of Youngstown 
quality, the personal touch 
in Youngstown service will help 
you create products with an 
‘accent on excellence’. 
The Youngstown Sheet and Tube 
Company, Youngstown, Ohio. 
Carbon, Alloy and Yoloy Steel. 





4A oy 


AADAAL 





Youngstown 














SAVE SET-UP TIME WITH THE... 


CRUM CALCULATOR 
FOR WIRE DRAFTING 


Useful and Accurate! 


Front view of Crum Calculator 


THIS NEW 
DOUBLE-PURPOSE 
CALCULATOR WILL: 


1. Provide quicker and more 
accurate information on die 
sizes and reduction areas; 


2. Calculate wire production 
rates for various speeds and 
efficiencies. 





Reverse view of Crum Calculator 


SOME OTHER FEATURES OF THE CALCULATOR 


Has new scale for more accurate determination of 
small percentages. 


Gives readings in B & S gauges. 


Intermediate lines provide reductions for 16 holes in 
one setting. 


New rectangular shaped back for better protection 
of calculator. 


More legible % draft-per-hole scale. 


Vinyl plastic construction, resistant to wear, warp- 
ing, dirt, perspiration, wire drawing soaps—can be 
cleaned. 


Still fits your vest pocket. 
Handy tables of W & M and B & S gauges. 


Feet per pound calculating scale for steel, copper 
and aluminum wires. 


Durable, accurate, easy to use. 


The improved Crum Calculator is worth its weight in gold in time saving—no 
laborious mathematical calculations necessary when you use it. Instruction sheet 


with examples accompany each Calculator. You should have one or more in 


your wire drawing department. 


THE PRICE: $5.00 EACH 


Send your orders to: 


WIRE AND WIRE PRODUCTS 


453 MAIN STREET 


STAMFORD, CONN. 


(Exclusive distributors) 
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ECONOMIC 
PRODUCTION 
FLEXIBILITY for 
ROD and WIRE 
ANNEALERS 














VILSON engineers design system for 
Russell, Burdsall & Ward 


Economic flexibility—that’s what Russell, Burdsall & Ward have 
in their new annealing and spheroidizing department at their 
Rock Falls, Illinois, plant. 

At the time RB&W decided to reconstruct their annealing 
operation they asked Lee Wilson engineers to design the most 
efficient system possible for operation under any economic con- 
dition. With flexibility as the keynote, Lee Wilson engineers 
reconditioned three small single-stem furnaces and added one new 
108”’ x 90” big three- or four-stem furnace, a complete nitrogen 
plant and a Lee Wilson automatic loading and unloading system. 

Today RB&W have an annealing-spheroidizing department that 
will quickly and most economically convert any amount of stock 
material to the specification required. They will never get 
““caught short’ by shortages for they now have the flexibility to 
convert stock rod into what they need to fill even the smallest order. 

Only the Lee Wilson high convection bell type annealing 
furnaces can give you uniform annealing quality and the ability 
to adjust production to the business level. 
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RUGGED, 
B 6” x 4” Tandem mill operating at 1500 FPM on 
high carbon steel at Page Steel Division—ACCO. 





STANAT WIRE FLATTENING MILLS 


Stanat mills are designed to consistently 
give you extremely close tolerances 
combined with high speed production. 


Simplicity of design insures minimum 
maintenance and frequently permits 
one man operation. 


All Stanat mills include such quality features 
as completely enclosed permanently 
lubricated worm gear screwdowns; fully 
adjustable traversing recoiler; herringbone 
drive; anti-friction bearings at all 

critical wear points. 


Stanat single and tandem wire flattening 
mills are available in sizes up to 10” roll 
diameter either as completely self-contained 
package units or as individual components 
for erection at your plant. 








1000 Ib. traversing recoiler on 8” x 5” 
tandem line at Kagan Dixon Wire Corp. 


& 7 AA NA 7 500 SHAMES DRIVE WESTBURY, L.|I., N.Y. 


MANUFACTURING CO..INC. IN EUROPE: STANAT-MANN, ESSEX, ENGLAND 





MFR’S OF ROLLING MILLS, GANG SLITTERS, WIRE FLATTENING MILLS, ROLLER LEVELERS AND BULL BLOCKS 
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POLYVINYL CHLORIDE RESINS 





NAUGATUCK now offers the Wire and Cable Industry more PVC 





fo ur resins for insulation extrusion than does any other resin manufacturer. 
ms Two of these Marvinol® resins, VR-22 and VR-23, have UL 
resins fo r approval. These resins are, respectively, of high and intermediate 
molecular weight. Both have good dry blending properties. 
aE a ectri cal Marvinol VR-24 and Marvinol VR-25 are resins of progressively 


lower molecular weights. They provide high volume resistivity 
in semi-rigid compounds with little or no plasticizer. Both deserve 


a Pr i R cal ion your careful evaluation for future electrical products. 


Check with your Marvinol technical representative for complete data 
and evaluation samples, or write us on your firm's letterhead. 


United States Rubber 


© a, oe 729M Elm Street 
Naugatuck Chemical Division Naugatuck, Connecticut 


Rubber Chemicals * Synthetic Rubber « Plastics * Agricultural Chemicals * Reclaimed Rubber ¢ Latices 





RUBBER 





DIST. OFFICES: Akron * Boston * Gastonia « Chicago * Los Angeles * Memphis * New York « Phila. * CANADA: Naugatuck Chemicals, Elmira, Ont. ¢ CABLE: Rubexport, N.Y. 
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Fast Operating Utility Type Models J-3-S & J-4-§ 


Automatic MICRO-WELD Butt Welders For Stee 


And Steel Alloy Wire 

















Model J-3-S and J-4-S MICRO WELD 
Butt Welders for steel wire. 


These welders are used for welding high and low carbon Steel & Steel alloy 
wire ranging in size from .020” to .160” diameter. 

All operations on these units, which include clamping the wire, contacting 
the weld switch, and applying the upset spring pressure, are made by a single 
downward stroke of the foot pedal. 


REF 


CHICAGO 6, ILLINOIS 
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Model J-3-S Welder 
: Capacity .020” to .080” diameter. 


: Model J-4-S Welder 

: Capacity .040” to .160” diameter. 
: STEEL, STEEL ALLOYS, 

: AND THERMOCOUPLE WIRE. 


mos, MICRO PRODUCTS CO. 


| WELD. 20 NORTH WACKER DRIVE 


Telephone STate 2-7468 
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This lightweight ‘‘No 
Charge’’ spool is typical 
of Roebling’s modern 
packaging methods 
that save customers 
time and money. 
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When you pay for HIGH QuaLity high-carbon wire, you 
want to be sure you get it. You do, when it is sup- 
plied by Roebling. 

It is unsurpassed in quality, consistently true to 
specifications, and absolutely uniform in gauge. 
Hundreds of manufacturers attest to this fact... the 
qualities that they pay for—they get in Roebling high- 
carbon wire. The length of our relationship with 
customers proves it. 

We'll be glad to show you what we mean. For infor- 
mation on superior high-carbon wire or cold rolled 
strip, write Wire and Cold Rolled Steel Products 
Division, John A. Roebling’s Sons Corporation, 
Trenton 2, New Jersey. 


Roe BLING 


Branch Offices in Principal Cities — Subsidiary of The Colorado Fuel and Iron Corporation 


Ccbling.. Van Product # Bate. for He 











your specific insulation problem, when you call Monsanto Chemical Company, 
Plastics Division, Springfield 2, Massachusetts. 


MPE 10 medium molecular weight natural, with non-discoloring anti- 
oxidant; primary insulation for telephone cable, power cable, control 
cable, and general insulation use. 


11302 medium molecular weight black, with non-discoloring antioxi- 
dent; for line and drop wire insulation, weather-resistant primary and 
support wire insulation, general purpose jacketing. 


12203 high molecular weight natural, with non-discoloring antioxi- 
dant; primary insulation for telephone, power, and control cable; 
insulation requiring superior toughness, maximum stress crack 
resistance. 

12253 medium molecular weight natural, with non-discoloring anti- 
oxidant; for primary insulation for coaxial cable, power cable, 
telephone cable, and general insulation use. 

14202 high molecular weight black, with non-discoloring antioxidant; 
telephone and power cable jacketing; all jacketing and insulating 
applications requiring maximum stress crack and weather resistance. 


Monsanto has also developed a complete tine of Opalon* Vinyl 





wrong 
numbers! 


MONSANTO POLYETHYLENE formulations are based 
on long experience in supplying the specialized needs of the Wire and Cable 
Industry. That’s why you can always count on a correct answer to 
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Are you receiving your monthly “WIRE RECORDER’’? Us 
coupon to get this useful news bulletin published by Monsanto 


Monsanto Chemical Company, 

Plastics Division, 

Springfield 2, Mass. 

Please place my name on your mailing list to receive fre 
monthly copy of “WIRE RECORDER” 
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Heanium 


PROPERLY ENGINEERED HEANIUM 
GUIDES DO THE SAME THING TO KEEP 
DAMAGE AWAY FROM YOUR YARNS. 


HEANIUM THE ORIGINAL INDUSTRIAL 
CERAMIC OF GEM HARDNESS WILL TAKE 
THE ABUSE OF TODAYS NEWEST AND 
MOST ABRASIVE YARNS. 


THERE IS NO BETTER INSURANCE 
AGAINST DAMAGE THAN HEANIUM. 


GIVE US THE OPPORTUNITY TO SERVE YOU 


WE THRIVE ON PROBLEMS 


HEANY INDUSTRIAL CERAMIC core. 


P. O. BOX 530 


NOVEMBER, 1959 


NEW HAVEN 3, CONNECTICUT 





WIRE and WIRE PRODUCTS 


reaches many prospects 


YOUR SALESMEN DONT KNOW! 


No matter how big you are, the odds are you don't know all 
your actual prospective customers. 


If your company is small, it is even more important to be "call- 
ing" on your prospects and customers regularly through 


advertising. 


Your advertising in Wire and Wire Products will be seen by many 
people in the plants you wish to "sell", whom your salesmen never 
would see, yet who specify, actually buy or who influence decisions 
on products to be purchased. Your advertising is bound to be of 
immeasurable value to you, too, in paving the way for a good 
reception for your salesmen when they do call. And the field's 
buying power is tremendous! 


WIRE AND WIRE PRODUCTS circulation is all paid. We have no agents, offer no premiums 
or make special inducements to get circulation, except the value of the editorial contents 
in itself—yet our renewals have averaged 97% or better for many years. That's why it is 
a good and forceful advertising medium for all concerns who have products fo sell to this 
vigorous and progressive industry. 





Subscribers by Types of Mills in the Industry 


1. Rod, Bar and Wire (producers of rod, bar and wire in all metals and shapes) ....................... 38% 
2. Forming and Fabricating Plants (mfrs., largely from purchased wire, of springs, wire cloth, bolts, nuts, screws, 

rivets, wire forms, fences and fencing, wire specialties, wire rope and electric wire and cable) ......... 59% 
3. Miscellaneous—Libraries, Research Organizations, Jobbers, Distribution, etc. ......................... 3% 


Subscribers by Types of Positions Held 





1. Executives: Presidents, Vice Presidents, Secretary-Treasurers, Purchasing Agents, Sales Managers ....... 22% 
2. Operating: Vice Presidents, General Managers, Works Managers, Superintendents and Assistant Superin- 

tendents. ie ee ee ee eR TA ae et NS NY et bam Mee 58% 
3. Research and Maintenance: Plant Engineers, Metallurgists, Laboratory Technicians, Foremen and Inspectors 19% 
Me RRS. eka Sod cS PS ers ESR Wek Ue e Pee eae a es are i. Sees 1% 

a 
@® GET YOUR SHARE OF THE BUSINESS.......... ' 
@ ADVERTISE IN WIRE AND WIRE PRODUCTS..... 


@ SEND FOR ADVERTISING RATES TODAY..... 


WIRE and WIRE PRODUCTS 


453 MAIN STREET # STAMFORD, CONN. 
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WORLD WIDE 
PRECISION WITH RUGGEDNESS 
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8% 
9% FOR GREATER FLEXIBILITY 


| nusenne vei dainet ne  MORGARDSHAMMAR 


to operate as two independent machines MORGARDSHAMMARS MEK VERKSTADS AB » MORGARDSHAMMAR + SWEDEN 
CABLE: Morgardshammar, Ludvika 
Telephone: 0240-71100 


machine with five blocks. U.S. OFFICE MH. MACHINES 


19002 LOMOND BLVD. 
CLEVELAND 22, OHIO 


plete machines, jobtested and ready to TELEPHONE: 
put into operation with a minimum of WYoming 1-5830 


labor and installation expense. 


with two and three blocks OR as one 


We pride ourselves in delivering com- 
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Founded 1874— DESIGNERS and BUILDERS of MODERN FORGING 
MACHINES + MAXIPRESSES + REDUCEROLLS + COLD HEADERS 
BOLTMAKERS + NUT FORMERS + TAPPERS + NAILMAKERS 
CO-PIONEERS WITH INDUSTRY OF ADVANCED METALWORKING 


1466 


KARTFORD DETROIT CHICAGO 


completed parts... 


COLD HEAD 


from wire! 


Top row, left to right: pipe plug, ball seat for push-rod 
end, splined square-head shaft. Middle row: commu- 
tator bar, solenoid contact; wire clamp. Bottom row: 
distributor cap insért, transistor case, spacer, link, 
distributor cap center wire insert. 


All of the odd-shaped metal parts above were developed 
for fast, accurate production on National Cold Headers. 
Complete and ready to use, these parts are made from 
wire, start-to-finish in one compact machine, at unbe- 
lievably high speeds with excellent die life, in most cases 
with no loss of material! 

Production ranges from 40 parts per minute with stock 
of 114” diameter up to 450 per minute in the 14” size. 
The jobs illustrated average 161 per minute. 

Have you investigated Cold Heading? If you now 
have headers, have you considered widening your 
range and type of work to meet the growing require- 
ments of metalworking? 


PRODUCTION METHODS 





National 3" Five-Station 
Progressive Cold Header 










NATIONAL MACHINERY CO. 


TIFFIN, OHIO, U.S.A. 
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TESTED AND APPROVED! 


This letter from New York 
Testing Laboratories, Inc. con- 
firms the superiority of the 
new NYECO smooth-faced, 
light weight steel reel over 
standard reels. 


ANNOUNCING THE NEW 


NOW AVAILABLE FROM NYECO... YOUR INQUIRIES WILL RECEIVE 
greater protection against damage in shipping OUR PROMPT ATTENTION 


and processing with this rugged, weather- Sa EL SHIPPING 
resistant, warp-proof, NYECO Steel Shipping meee greet REELS. PRO- 
Reel. All reels are furnished with four cross- CESSING REELS, SUBMARINE CABLE 


arms yo } gee specified. ee REELS AND BRIDGE REELS. Prompt 
ee ee ee deliveries on large or small orders. i 


diameters or traverse. Flange diameters 42” 
to 90” inclusive. 


ANY QUANTITY—ANY SIZE— E 
ANY LOAD FLANGE DIAMETER & 
b 


NYECO ALSO MANUFACTURES joie Ui ae 


¢ Impregnating Tanks  »° Vulcanizers Specials to te wae 


* Floor Rolls ¢ Pressure Vessels industries for over B 
50 years. 4 


NEW YORK ENGINEERING COMPANY 











75 WEST STREET - NEW YORK 6,N. Y. ess 
TELEPHONE: WHiteholl 4-5380 »* CABLE: NYECO, N. Y. * PLANTS: YONKERS, N, Y. ste ‘ 
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POOLED 
ENGINEERING 
PRODUCES 
NEW 

WIRE 
STRIPPING 
AND 

COILING 
MACHINE 





The Problem Development of a high speed close tolerance method for producing nylon coated wire circuit 
breaker coils with pre-stripped ends for soldering. The Attack A cooperative program by the Rush Wire Stripper 
Division of The Eraser Company and Torrington Wire Forming engineers. The Solution Combining an intermittent 
stripper, the new Rush Model 2086 Wire Stripping Machine, and the Torrington W-3000 Torsion Winder. The Tech- 
nique An electric stripping machine is placed between the payoff reel and the Torsion winder. As the winding 
head begins the recoil stroke, a signal from a cam-operated limit switch on the Torsion winder actuates the 
stripping mechanism. The machine is timed to strip only that portion of the wire which will appear on the ends 
of the finished coil. (If a 3/16” strip is needed on each end, the machine strips 3/8” at a time.) 

The stripper consists essentially of a stripping head, a clamping device and a traveling table assembly. In the 
stripping head are mounted four knives which revolve about the wire at high speed and turn down the insulation 
to the depth desired. The clamping device holds the wire stationary while the table assembly carries the knives 
back along the wire line. The knives open automatically when the required length of wire has been stripped. 
The machine follows this sequence of operations: 1. Winding head begins recoil stroke. Wire is stationary. 2. 
Limit switch sends signal back to stripper. 3. Wire is clamped just forward of the stripping head. 4. Rotating 
knives bite into insulation. 5. Table assembly moves away from clamp. After required distance knives open. 
6. Table assembly returns to original position, ready for next cycle. 

Depending upon the length to be stripped, the machine canprocess upward of 60 circuit breaker coils a minute. 


THE TORRINGTON MANUFACTURING COMPANY 
TORRINGTON, CONNECTICUT + VAN NUYS, CALIFORNIA + OAKVILLE, ONTARIO 
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If you make 
Vinyl-jacketed 











You'll get a 
better product 


with 
Pittsburgh PX-120 DIDP 


Pittsburgh PX-120 (Dilso Decyl Phtha- Bisphenol A added. 
late) offers you a unique combination of Whatever your vinyl product, you can 
properties which make it especially suit- count on PX-120 for good permanence, 
able for the economical production of vinyl- _ resistance to extraction, and low tempera- 





jacketed electrical wiring. ture properties . . . plus a low specific 
PX-120 possesses excellent low-volatility, | gravity that enables you to enjoy appreci- 

a prime consideration in vinyl wire insu- able economies on a pound-volume pro- 

lation, especially where higher-than-normal duction basis. 

temperatures are encountered. For addi- May we acquaint you further with this 


tional retention of elongation on aging, versatile plasticizer? Write for samples 
Pittsburgh PX-120 can be supplied with and technical data. 


PITTSBURGH Gob Kalednusnaars 





PX-104 DiButyl Phthalate PX-208 DilsoOcty! Adipate 
PX-108 DilsoOcty! Phthalate PX-212 n-Octyl, n-Decyl Adipate 
PX-114 Decy! Butyl Phthalate PX-218 IsoOctyl Decy! Adipate 
PX-914 Butyl Octyl Phthalate PX-220.Dilso Decyl Adipate 
PX-118 IsoOcty! Decy! Phthalate PX-238 DiOctyl Adipate 

PX-120 Dilso Decy! Phthalate PX-404 DiButy! Sebacate 
PX-126 DiTri Decy! Phthalate PX-438 DiOctyl Sebacate 
PX-138 DiOctyl Phthalate PX-800 Epoxy 








PX-314 n-Octyl, n-Decyl Phthalate © PX-917 TriCresyl Phosphate 






EASILY ASSEMBLED 
IN RAPID STEPS 
TO SAVE 


COST 


AND 


TIME 


PLACE BOLTS 
IN REEL HEAD 


TOP HEAD LAID 
ON TRAVERSE 
AND BOLTED 


SET HEAD ON 
TRAVERSE POSI- 
2 FLOOR, BOLTS UP sale). ii9 me), 


WOODEN HEAD 


HUBBARD TRAVERSES are made for nailed wood, plywood, metal bound 
elute Maem ilolile(-\ Mae) irtiatla(-to Me) Molil-METs1-1-1 me) ME iil-s(e] Peco) | (-to MYZ-1(0(-to Mel ale} 
flanged—in painted galvanized or plain finishes . . . easy to assemble 
elie M CoM a-) ole] | MN Te [U[o-\-Meleliilole(-M(oMae]|o)(- MMMM ilele-lolt-CN [1 (-Mo) mic-t-1 el 1]- 


to rigid one piece barrel. 


Besides TRAVERSES, every type 
of REEL and SPOOL—returnable 
and non-returnable in all mate- 
rials is made by HUBBARD for 
shipping and shop use. 


WRITE FOR PRICES AND 
COMPLETE INFORMATION. 


UBBARD SPOOL DIVISION 
‘The romerican Pulley Co. 


GARRETT, INDIANA 





dhe Wire Outlook 


The costly and senseless steel strike may be over by virtue of the Taft- 
Hartley Law, but many differences still have to be composed and many adjust- 
ments to shortages must be made before American industry can feel that it is 
operating on an even keel. 


During the shortage period great impetus has been given to steel importa- 
tions. In the first seven months of 1959 steel product imports rose to 2,346,000 
tons, although the tempo of imports was considerably accelerated during the 
period of the strike. 


That, however, isn’t the whole story. Because of labor’s periodic insistence 
upon higher wages, imports have been climbing for a long time. In the decade 
ending in 1958 our steel exports dropped 37 percent from 4,300,000 tons to 
2,700,000 tons, while imports rose from 300,000 tons to 1,700,000 tons — up 
467 percent. 


Our domestic wire manufacturers are seriously concerned, since 19 percent 
of the reinforcing bars, 32 percent of the wire nails and staples, and 52 percent 
of the barbed and twisted wire sold in this country in 1958 came in on foreign 
bottoms. It is estimated that this influx of imported steel products has cost labor 
about 35,000 jobs as a result. This is a cogent reason why the spiral of wage 
increases should be halted. Any increase now would provide an additional spur 
to inflation as well as be damaging to the economy. 


Without doubt, the two greatest threats to American free enterprise are’ 
1) the abuse of union power and 2) excessive government spending. Long years 
of deficit financing have created a precarious fiscal state in our national affairs 
that, in itself, is highly inflationary and unsound. Coupled with the continued 
waves of wage grants, an untenable situation has been created in our business 
relations with the rest of the world. 


The United Steel Workers’ leaders have evidenced a wanton disregard of 
the facts of life in their refusal to heed economic distress signals — a selfish 
obstinacy that rejects consideration of the national interests and the welfare of 
many they profess to represent. 


The 80-day “cooling off’ period is no assurance that the strike will not be 
resumed in January, but, of course, it is to be hoped it will not. Other strikes 
are in the offing, too, all of which could curb the national tendency toward 
greater prosperity. 


To control the increased activity that is in prospect, the Federal Reserve 
Board is planning to make money even tighter. The credit situation is con- 
sidered to have reached dangerous proportions — said to be the worst since 
1920-21. It is unlikely, however, that the full effect of the curb in installment 
buying will be felt until late next year. It will affect the construction industry, 
too. 


At the present time it looks as though there may be a strong rise in 
business late this year, attaining to boom proportions in the first quarter of 1960 
and extending through the second quarter. By mid-year, there may be a level- 
ing out at the new highs in most segments of industry. Toward the end of 
1960 will come a testing period as the effects of tight money are felt and, 
as inventories again will be large, the situation should bear careful watching. 


The wire ball is being carried mainly by the non-integrated mills, for while 
all integrated mills were not on strike, the great bulk were closed down. The 
independents stocked heavily before the strike and have been active. Cold head- 
ing wire is now in short supply and shortages have shown up in other quarters 
as stocks have become depleted. Orders are being accepted, but many cannot 
be scheduled until rod production gets rolling in the big mills. 


Business should snap back fast now that the strike is over and output 
of goods will probably break previous records. Retail trade is expected to go to 
new highs and employment should rise strongly. 





For the Christmas season, most enterprises should enjoy a gratifying volume 


of business. 
Cmmumd Quad BicRobe 


EDITOR 





RE | NOVEMBER, 1959 1471 








1472 





Drawing Powder 


A homogeneous mixture of soluble and metallic soaps, 
“STEELSKIN” #1381 is highly recommended for the draw- 
ing of low and high carbon stock (coated with lime, borax, 








or “STEELSKIN” W) which is to be plated or bright 





annealed. Excellent drawing results equal to those of 


metallic soaps are obtained and the drawn wire will clean 
more readily—in some cases without acid. Many users now 
specify it in the drawing of zig-zag spring wire, tire bead 
wire, rope wire, wire to be galvanized, upholstery spring 








wire, wire to be oil tempered, and music wire. 











METAL WORKING 


Designed, developed and field tested over three years ago, 
“STEELSKIN” #1381 Powder has been enthusiastically 
adopted by many of the largest wire drawing plants 
throughout the country. 

Its uniform results and initial low cost have “sold” these 
mills on “STEELSKIN” #131 Drawing Powder from wire 
drawer right on up to top-management. 

Why not check #131 on your wire drawing operation? 
Contact your R. H. Miller sales representative or write 


R. H. MILLER 


LUBRICANTS 
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High Temperature Tests on Aircraft 





Introduction 


During World War II the Re- 
search and Development labora- 
tory of the John A. Roebling’s 
Sons Corporation made a study of 
aircraft control cables for the Na- 
tional Defense Research Commit- 
tee, War Metallurgy Division. This 
work was concerned with the be- 
havior of control cables operating 
under testing conditions designed 
to represent those experienced by 
Naval aircraft. 

* * * 

The primary investigation in- 
cluded a study of the fatigue prop- 
erties of aircraft control cable un- 
der corrosive conditions and at 
temperatures between +160°F and 
—65°F. The results of this investi- 
gation were summarized in a re- 
port entitled “NDRC Research 
Project, NRC-15 Contract No. 
OEMsr-492”. 


* ¥ ¥ 
In a relatively short space of 
time the development of superson- 
ic aircraft has resulted in many 
new problems for the aircraft de- 
sign engineer. 
* * 7 
After the sound barrier was suc- 
cessfully penetrated, the speed of 
aircraft increased to such an extent 
that designers are now confronted 
with a heat barrier problem. The 
operating temperatures have in- 


NOVEMBER, 1959 


Control Cable 


by Howard J. Godfrey 

Assistant Chief Engineer 

Research & Development 
John A. Roebling’s Sons Division 


The Colorado Fuel & Iron Corp. 


Trenton, New Jersey 





Howard J. Godfrey 


Howard Godfrey graduated from Tufts 
College in 1931 with a degree of B.S. 
in Civil Engineering. He held a Research 
Fellowship at Lehigh University from 
1931 through 1933 and graduated with 
an M.S. degree in Civil Engineering. 
From 1934 - 1937 he was a Research 
Engineer for the John A. Roebling’s Sons 
Company. From 1937 to 1941 he served 
as Engineer of Tests at Lehigh University 
in the Fritz Engineering Laboratories. He 
rejoined Roebling in 1941 as a Develop- 
ment Engineer. 


He presented this paper on October 13, 
1959, at the Annual Convention of The 
Wire Association at Cleveland, Ohio. 





creased with the speed of fllight 
and designs now specify tempera- 
tures above 1000°F. The high 
temperatures are generated on the 
surface of the aircraft due to the 
air friction on the skin surface. 


* * * 


The relationship between the 
speed of aircraft and the air tem- 
perature is shown in Fig. 1° 
where data for sea level and at 
50,000 ft. altitude are presented. 
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Fig.! Effect of Aircraft Speed on Air Temperature 


The physical properties of met- 
als are greatly affected by temper- 
ature and it was the purpose of 
this investigation to study the ef- 


(1) Westinghouss Engineer — March, 1959 
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fect of high temperatures on the 
properties of several types of air- 
craft control cables. 


* * * 
The program of testing to date 
has been somewhat limited in 


scope but work is continuing on 
new materials as they are devel- 
oped. We believe these results will 
promote additional interest in this 
area of materials testing. 


Test Methods 


The tests were designed primar- 
ily to study the effect of high tem- 
peratures on the tensile, creep and 
fatigue properties of aircraft 
cables. 

* * * 

The tensile properties were de- 
termined on a 40,000 lb. Amsler 
hydraulic testing machine. A view 
of the testing machine with elec- 
tric furnace in place, is shown in 
Fig. 2. 





Fig. 2 — 40,000 Ib. capacity Amsler testing 
machine with electric furnace. s s s ad 


The tensile specimens were held 
in the testing machine either by 
drum grips of by threaded swaged 
fittings. The dimensions of the 
test specimen with swaged fit- 
tings are shown in Fig. 3. 


Tension Test Sample 
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Creep Test Sample 








Fig 3 Test Specimens for High Temperature Tensile and Creep Tests 


The creep tests were made in 
a Tatnall creep testing machine, 
Model RL-6, illustrated in Fig. 4. 
The creep tests were made at a 
constant temperature and_ the 
amount of creep was measured 
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with a 10” gage length extenso- 
meter. 





Fig. 4 — Tatnall high temperature creep 
testing machine, Model RL-6. * * * ° 


The creep test specimen is also 
shown in Fig. 3 which illustrates 
the stainless steel collars that were 
swaged on the test specimen to 
provide a suitable mounting for 
the extensometer. 


* * * 


The cable fatigue tests were 
made on a Warner type testing 
machine which incorporated a hy- 
draulic loading system to main- 
tain a constant cable tension as the 
cables were oscillated back and 
forth over hardened steel test pul- 
leys. 

* * * 

A schematic diagram of the fa- 
tigue machine is shown in Fig. 5. 
The cables moved back and forth 
over test pulleys which had a root 
diameter 16 times the cable di- 
ameter. The cable tension was ap- 
proximately 10% of the catalog 
strength of the cables. 


After a preliminary study, the 
duration of the fatigue test was 
established at 10,000 cycles or 20,- 
000 bends over the test pulley. Un- 
der these conditions the fatigue 
test lasted somewhat over 5 hours. 


* * * 


In order to heat the cables dur- 
ing the fatigue test an electric 
furnace one foot in length was 
placed on each side of the test pul- 
ley. The temperature of each fur- 
nace could be individually con- 
trolled. The cables moved in and 
out of the furnaces and for this 
reason it was necessary to main- 
tain a furnace temperature con- 
siderably higher than the cable 
temperature. 

* * * 


As in the tensile and creep tests, 
chromel-alumel thermocouples 
were attached directly to the fa- 
tigue test specimens so that the 
cable temperature could be ob- 
served at all times. The thermo- 
couples were placed on the fatigue 
specimens in such a position that 
at the end of each stroke one 
thermocouple would be adjacent to 
the test pulley. This procedure was 
found necessary since it was not 
possible to maintain a thermocou- 
ple in the section of cable passing 
over the test pulley. 


* * * 


Visual observations at red heat 
indicated that the thermocouples 
were not located at the point of 
maximum temperature. The point 
of maximum temperature was 
midway between the thermocou- 
ples and was approximately 10 per 
cent above the recorded tempera- 
ture. All fatigue temperatures in 
this article refer to recorded tem- 
peratures and not maximum tem- 
peratures. 























Fig.S Fatique Testing Mochine for Aircraft Cable 
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The fatigue test was started at 
room temperature and within the 
first 1,000 cycles the temperature 
was brought to the desired level. 
After a total of 9,000 cycles the 
heat was shut off and during the 
final 1,000 cycles the cables were 
allowed to cool. 
* * *x 

At the completion of the fatigue 
test the tensile strength of the 
fatigued section of the cable was 
determined. The ratio of the final 
breaking strength to the original 
strength was used as a measure 
of the fatigue properties. 

* * * 

In some instances the cables 
failed before completing 10,000 
cycles. The fatigue machine 
stopped automatically when a ca- 
ble failed, and the number of cy- 
cles to failure was recorded. 

* * * 

Fig. 6 shows a view of the test 
pulley and heating furnaces on the 
fatigue machine. 





Fig. 6 — Test pulley and heating furnace on 
fatigue testing machine. * * * * * * 


Materials 
The following types of aircraft 
cables were included in the investi- 


gation: 
* * * 





No special lubricants were used 
for the tests reported in this 
paper. A study of high tempera- 
ture lubricants is in progress but 
considerably more work will be 
required before any general con- 
clusions can be made. 


Test Results 


1. Tensile Properties 

The breaking strengths of the 
following three types of 5/32” di- 
ameter 7x19 aircraft cables at var- 
ious temperatures are shown in 
Fig. 7: 

5/32” dia. Galvanized Carbon Steel 

5/32” dia. Type 304 Stainless 

5/32” dia. Inconel X 
The data show that the galva- 
nized Carbon steel had the highest 
breaking strength at room temper- 
ature but as the temperature in- 
creased above 400°F its breaking 
strength decreased very rapidly. 
At 700°F the breaking strength 
of the Carbon steel was only 55% 
of its room temperature strength. 


* * * 


The type 304 Stainless steel ca- 
ble showed a definite decrease in 
strength at 300°F but maintained 
this strength level up to 900°F, 
at which temperature the strength 
was 75% of its room temperature 
strength. Above 900°F the break- 
ing strength of the type 304 Stain- 
less steel cable decreased rapidly. 


* * * 


The Inconel X cable had the 
lowest room temperature strength 
of the three cables included in Fig. 
7 but maintained its strength up to 
a temperature of 1000°F, at which 
temperature the breaking strength 
was 95% of its room temperature 
strength. Above 1000°F the 


5/32” dia. 7x19 Preformed Galvanized Carbon Steel 
5/32” dia. 7x19 Preformed Type 304 Stainless Steel 
1/8” dia. 7x19 Preformed Type 17-7 PH Stainless Steel 
1/4” dia. 7x19 Preformed Type 316 Stainless Steel 
5/32” dia. 7x19 Preformed Inconel X 

5/32” dia. 7x19 Preformed A-286 Stainless Steel 


5/32” dia. 
- te 


All of the above cables were fab- 
ricated from cold drawn. wire 
which has a fibrous structure and 
not an equi-axed granular struc- 
ture. The cables were tested as- 
manufactured and after special 
heat treatments which were de- 
signed to improve the _ tensile 
strength of the cables. 
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7x19 Preformed Titanium — A.S.T.M. B-265-52T-Grade 3 


strength of the Inconel X cable de- 
creased rapidly. 
* * * 

These data graphically illustrate 
the problem of designing for su- 
personic speeds which result in op- 
erating temperatures above 
1000°F. It will be the assignment 
of the materials engineer to de- 
velop new metals that will extend 
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Fig 7 High Temperature Breaking Strength of Aircraft Control Cables 


5/32" dia Galvanized Carbon Steel 
5y32 “ dia. Type 304 Stoiniess Steel 
532" da Inconel - X 


the safe operating range to higher 
and higher temperatures. 
*x * * 


The high temperature service 
will require special alloy steels con- 
taining expensive elements. A com- 
parison of the chemical analyses 
of the above three types of air- 
craft cable in Table I will illustrate 
the difference between the compo- 
sition of plain carbon steels and 
heat-resistant steels. 


TABIE I 
mica: 4 cr ib, 
Carbon Steel 304 Stainless Inconel X 
Carbon -80 max. 08 max, 204 
Manganese 60 max, 2.00 max. 250 
Silicon 235 max. 40 
Chromium 18.0 to 20.0 15.0 
Bickel 8.0 to 12.0 73.0 
Columbiun 1.0 
Titaniun 2.5 
Iron Remainder Remainder 7.0 
Aluminun 0.7 


A preliminary study indicated 
that the room temperature 
strength of aircraft cables could 
be increased by certain heat treat- 
ments. 

* * * 

The effects of heating Inconel 
X and type A-286 Stainless steel 
aircraft cables at various temper- 
atures in an air furnace are illu- 
strated in Fig. 8. The maximum 
breaking strength at room temper- 
ature was obtained by heating the 
Inconel X cable to 1200°F for a 
one-hour heating period. The max- 
imum breaking strength of the 
A-286 Stainless steel cable was ob- 
tained by heating one hour to 
1000°F. In general the breaking 
strength at room _ temperature 
gradually increased with an in- 
crease in the heat treating tem- 
perature. Above an optimum tem- 
perature, however, the room 
temperature strength then de- 
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Fig 8 The Effect of Heat Treating on the Room Temperature 
Breaking Strength of Aircraft Cables 
G32" dia Inconel -X 
{y32 “ dia. A-286 Stainless Stee! 


creased rapidly. 
7 * * 

Similar data on type 316 Stain- 
less steel aircraft cable are pre- 
sented in Fig. 9, which shows 
that the maximum strength was 
obtained at about 900°F for a one- 
hour heat treatment. 


strength of the 17-7 PH cable at 
room temperature increased con- 
siderably as the heat treating tem- 
perature increased. After one hour 
at 1000°F the breaking strength 
was 2365 lbs. or 30% higher than 
its original strength. 

*x * * 

The 5/32” diameter Titanium 
aircraft cable did not behave in the 
same manner as the previous ma- 
terial. The breaking strength of 
the Titanium cable decreased 
gradually with an increase in heat 
treating temperature up to 1400°F. 
Above 1400°F the room tempera- 
ture strength decreased rapidly. 


* * * 


The effects of heat treating gal- 
vanized Carbon steel and type 304 
Stainless steel aircraft cables are 
presented in Fig. 11. The heat 
treatments for these experiments 
were for a 5-hour period in an air 
furnace. 
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Fig 9 The Effect of Heat Treating on the Room Temperature 
Breaking Strength of \q4" dia. Type 316 Stainless Steel 


Aircraft Cable 


The effects of heat treating 1/8” 
dia. 7x19, type 17-7 PH Stainless 
steel and 5/32” dia. 7x19 Titanium 
aircraft cable for one hour are 
shown in Fig. 10. The _ tensile 
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Fig 10 The Effect of Heat Treating on the Room Temperature 
Breaking Strength of Aircraft Cables 
Ye" dia. Type 17-7 PH Stonless Stee! 
S32" dia. Titanium 
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The galvanized Carbon steel air- 
craft cable maintained its room 
temperature strength up to about 
400°F and then decreased consider- 
ably as the heat treating tempera- 
ture increased. 

* * * 

The test results on the type 304 
Stainless steel aircraft cable were 
quite different from those obtained 
on any of the other materials. As 
shown in Fig. 11, the room tem- 
perature strength reached a mini- 
mum value after heating 5 hours at 
a temperature between 250°F and 
300°F. This phenomenon was not 
expected but fortunately provided 
an explanation of some irregular 
fatigue test results that were pre- 
viously obtained on Type 304 Stain- 
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Fig ' The Effect of Heat Treating on the Room Temperature 
Breaking Strength of Aircraft Cables 
5/32" dia. Galvanized Carbon Steel 
5/32" do. Type 304 Stoinless Steel 


less steel. 
* *x * 


The decrease in the room tem- 
perature strength of the Type 304 
Stainless cable after heating in 
this critical temperature range 
may possibly be due to an embritt- 
ling effect caused by strain aging. 
The tensile strength of .010” dia. 
Type 304 Stainless steel wire did 
not behave in the same manner 
but showed a gradual increase in 
tensile strength with an increase 
in heat treating temperature up 
to 750°F. 

* * * 

The room temperature breaking 
strength of all materials except 
the galvanized Carbon steel and 
Titanium cables could be improved 
by a suitable heat treatment. How- 
ever, when the tensile tests were 
conducted at high temperatures 
the improvement was not so sig- 
nificant, as illustrated in Fig. 12. 
This figure contains the results of 
high temperature tensile tests on 
heat treated and non-heat treated 
A-286 Stainless steel cables, and 
shows that the strength of both 
cables was the same at tempera- 
tures above 800°F. Below 800°F 
the heat treated cables had a 
higher breaking strength. 


* * * 


A comparison of the high tem- 
perature tensile strengths of some 
of the materials included in this 
investigation is presented in Fig. 
13. The tensile strength in p. s. i. 
was computed from the breaking 
load and the cross-sectional area 
of the cables. In this manner the 
various sizes of cable could be re- 
lated. 

* * * 

The data for the 14” type 316 
Stainless steel cable were not in- 
cluded in Fig. 13 but the results 
were similar to the A-286 alloy 
cable up to a temperature of 
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Fig. 13. High Temperature Tensile Strength of Aircraft Cables 


Fig.12 The Effect of Heat Treatment on the High Temperature 
Breaking Strength of 5/32" dia. A-286 Stainless Steel 


Aircraft Cable 


1100°F, which was the highest 
testing temperature investigated 
for the Type 316 Stainless cable. 


* * * 


The comparison of the high tem- 
perature strengths indicates that 
all of the material investigated, 
with one exception, had higher 
strength properties above 700°F 
than galvanized Carbon steel cable. 
The tensile strength of the Ti- 
tanium cable was lower than that 
of the galvanized Carbon steel 
cable from room temperature up 
to 1000°F. 


* * * 


The Inconel X cable had the 
highest tensile strength at tem- 
peratures above 1000°F. The prob- 
lem of producing satisfactory air- 
craft control cables for operating 
temperatures above 1200°F is il- 
lustrated by these test results. 


* * * 


The chemical analyses of types 
A-286, 316 and 17-7 PH Stainless 
steel aircraft cables are presented 
in Table II. 


TABIE II 
Chemica] Analyses of Aircraft Cables 
Type 316 Type 17-7 
4-286 Alloy Stainless Stainless 
Carbon -08 max. -08 max, 207 
Manganese 1.00 - 2.00 1.00 max. 
Silicon -040- 1.00 1.00 max, 
Chromium 13.50 -16.00 16.0 - 18.0 17.0 
Nickel 24.00 -27.00 10.0 - 14.0 7.0 
Molybdenum 1.00 - 1.75 2.0=- 3.0 
Titanium 1.75 = 2.25 
Vanadium -10- .50 
Aluminum 0.35 max. 1.20 


2. Creep Properties 


The study of the creep proper- 
ties at high temperatures was re- 
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stricted due to the limited amount 
of testing equipment available. 
* * * 

The effect of prestressing on the 
high temperature creep properties 
of aircraft cable was investigated 
first, and the results of these tests 
are illustrated in Fig. 14. The 
5/32” dia. type 304 Stainless steel 
cables were prestressed 5 times to 
a load of 1440 lbs. which is equiva- 
lent to 60% of the guaranteed 
strength. The prestressing was 
performed at room temperature. 
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Fig.14 The Effect of Prestressing on High Temperature 
Creep Properties of Type 304 Stainless Stee! 
Aircraft Cable 

The creep tests were conducted 
at 800°F under a load of 600 lbs. 
or 25% of the guaranteed break- 
ing strength. The test results in 
Fig. 14 indicates that the prestres- 
sing operation considerably de- 
creased the amount of creep. As 
a result of these tests and the fact 
that aircraft cables are prestressed 
prior to use, all of the following 
high temperature creep tests were 
conducted on prestressed cables. 


* * * 


The breaking strength of the 
5/32” diameter type 304 Stainless 





steel cable at 800°F at the com- 
pletion of the creep test was 
approximately the same as the 
original strength. The breaking 
strengths at 800°F were 2275 lbs. 
and 2300 lbs. for the non-pre- 
stressed and prestressed cables 
respectively, whereas the original 
strength of both materials was 
2220 lbs. at 800°F. 


* - * 


The results of high temperature 
creep tests on prestressed Type 
304 and Type A-286 Stainless steel 
and Inconel X aircraft cables are 
presented in Fig. 15. These tests 
were made at a temperature of 
800°F and with a load of 600 lbs. 
Under these conditions the Inconel 
X and A-286 Stainless steel cables 
had considerably less creep than 
the Type 304 Stainless steel cable. 
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Fig. 15 High Temperature Creep Test on Prestressed Aircraft Cables 
5732" dia. Type 304 Stainless Stee! 
5732" dia Type A-286 Stainless Stee! 
5y32" dia. inconel - X 


x * * 

After 1500 hours the Type 304 
Stainless continued to creep at an 
increasing rate, whereas the A- 
286 and Inconel X cables were ap- 
parently stable after less than 1000 


hours. 
*x * * 


The breaking strength at 800°F 
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after the creep test was 2325 lbs. 
and 2035 lbs. for the 5/32” di- 
ameter Inconel X and A-286 Stain- 
less steel cables respectively. The 
corresponding breaking strengths 
before the creep test were 2210 lbs. 
for the Inconel X and 2015 lbs. for 
the A-286 Stainless steel. 


+ * + 

The creep properties of the In- 
conel X material was investigated 
at three temperature levels and the 
results are presented in Fig. 16. 
The amount of creep increased 
with temperature and at 1200°F 
the rate of creep was so high that 
the specimen fractured after only 
87 hours. After 1200 hours the 
creep at 1000°F on the Inconel X 
cable was approximately the same 
as the creep on the Type 304 Stain- 
less steel cable at 800°F. How- 
ever, at 1200 hours the rate of 
creep on the Type 304 Stainless 
cable at 800° F was greater than 
that of the Inconel X cable at 
1000°F. 
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Fig 16 High Temperature Creep Tests on ¥30" dio 


Prestressed Inconel -X Aircroft Cables 


The original breaking strength 
of the 5/32” dia. Inconel X cable 
at 1000°F was 2200 lbs. The 
strength of the Inconel X cable at 
the same temperature after the 
creep test at 1000°F was 2315 lbs. 


* * * 


The effect of heat treating on 
the creep properties of 5/32” dia. 
A-286 Stainless steel cable was also 
investigated and the results are 
presented in Fig. 17. The heat 
treatment at 1000°F for 1 hour, 
increased the room-temperature 
breaking-strength of the A-286 
cable from 2280 lbs. to 2540 lbs. or 
about 11.5%. After 1000 hours 
under a 600 Ib. load at 800°F the 
amount of creep in the heat treated 
cable was only about 60% of the 
original material. Although the 
breaking strength of both materi- 
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als at 800°F was the same (shown 
previously in Fig. 12), the creep 
properties were apparently im- 
proved by the heat treatment. 
Both of these materials were pre- 
stressed prior to making the high 
temperature creep tests. 
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Fig.17 The Effect of Heat Treatment on the High Temperature 


Creep Properties of 535" dia. Prestressed 
Stainless Steel Aircraft Cable 


The creep properties of Titanium 
and type 304 Stainless steel air- 
craft cables at 800°F are illus- 
trated in Fig. 18. The load on the 
Titanium cable was only 50% of 
the load on the type 304 Stainless 
cable and even under these con- 
ditions the creep of the Titanium 
cable greatly exceeded that of the 
type 304 material. 
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Fig. 18 High Temperature Creep Test on 5/go" dia Titanium 
and S/3o" dia Type 304 Stainless Stee! Aircraft 
Cabies - Prestressed 


The breaking strengths and the 
strength-density ratios of the Ti- 
tanium and type 304 Stainless 
cables are presented in Table III. 
In all cases the comparison is made 
on non-heat treated materials. The 
Inconel X and A-286 Stainless ma- 
terial are included for comparison. 


* * * 


Table III shows that the 
strength-density ratio of the Tita- 
nium cable at room temperature 





was about the same as the type 
304 Stainless cable, and 30% 
higher than the Inconel X cable. 
At 800°F, however, the Titanium 
strength-density ratio was con- 
siderably less than the other ma- 
terials. 
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TABLE IIT 


Breaking Strength and Strength-Density Ratios 
of 5/32" Dia. Aircraft Cables 


Breaking Strength- 








Temp, Strength Density 
Type oF lbs. Ratios 
Titanium Room 1610 355 
304 Stainless " 2980 376 
A-286 Stainless " 2280 278 
Inconel X ® 2330 274 
Titanium 400° 1110 2h 
304 Stainless " 2300 290 
A-286 Stainless " 2025 247 
Inconel X n 2220 261 
Titanium 800° 705 155 
304 Stainless " 2220 280 
A-286 Stainless ® 2015 246 
Inconel X " 2210 260 
Titanium 1200° 140 31 
304 Stainless " 620 78 
A-286 Stainless n 1300 158 
Inconel X " 1620 190 


At 800°F the strength-density 
ratios of the type 304 Stainless 
and Inconel X cables were approxi- 
mately the same, but at 1200°F 
the Inconel X cable was consider- 
ably higher. 

* * * 

The strength-density ratio of 
the A-286 Stainless was slightly 
below that of the type 304 Stain- 
less in the intermediate tempera- 
ture range, but was superior to 
the type 304 Stainless at 1200°F. 


* * * 


3. Fatigue Properties 


The results of fatigue tests on 
5/32” dia. galvanized Carbon steel 
aircraft cable are presented in 
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Table IV. 


TABLE IV 


Fatigue Tests on 5/32" Dia. Galvanized 
Carbon Steel Aircraft Cable 





Cable Tension - 10% 
Pulley Ratio - 16x 


Room Temperature 


Recorded Breaking Strength-lbs. 


Temperature of Before After 

Fatigue Test * Fatigue Fatigue 
00°F 3420 O Failed after 12,045 reversals 
800°F 3420 ) . » 3,008 
800°F 3420 0 ® " 3,540 


* actual Fatigue Temperature approximately 10% higher. 


All of the galvanized Carbon 
steel cables failed to complete the 
20,000 reversals on the fatigue 
machine at the 800°F temperature. 

* * * 

The results of fatigue tests on 
5/32” diameter, type 304 Stainless 
steel aircraft cables are presented 
in Table V. 

TAB v 


Fatigue Tests on 5/32" Dia. 


Type 304 Stainless Steel Aircraft Cable 


Cable Tension - 10% 
Pulley Ratio = 16X 


Room Temperature 


Recorded Breaking Strength-lbs. 

Temperature of Before After 

Fatigue Test ¢ Fatigue Fatigue _£ 
800°F 2980 2690* 90.2 
800°F 2980 2600 87.1 
800°F 2980 2580 86.5 
800°F 2980 2640* 88.5 


* Failed outside fatigue section. 
# Actual Fatigue Temperature approximately 


10% higher. 


The above tests indicated that 
the Type 304 Stainless cable lost 
over 10% of its original strength 
due to the high temperature fa- 
tigue test. However, it was observ- 
ed that the cables fractured in the 
tensile test at a section of the test 
specimen which had not been over 
the test pulley and contained no 
wire breaks. The fatigued section 
of cable contained several wire 
breaks. 

* * * 


The apparent weak section of 
the cables was at a point one inch 
inside the furnace when the fa- 
tigue machine was at the end of 
its stroke. An investigation showed 
the temperature of the cable at 
this section reached 260°F during 
the 800°F fatigue test. Referring 
to Fig. 11 we find that after heat- 
ing the type 304 Stainless cable 
for 5 hours in the temperature 
range 250-300°F, the room tem- 
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perature strength decreased from 
2980 to 2580 pounds, or about 
13.5%. Fig. 11 also shows that 
after heating 5 hours at 800°F, 
the room temperature breaking 
strength of the type 304 Stainless 
steel was equal to its original 
strength. 


* * * 


The results of this study showed, 
therefore, that the loss in strength 
due to heating at 260°F during 
the fatigue test was greater than 
the effect of the fatigue test at 
800°F. 

* * * 

Additional fatigue tests at 800°F 
were made on the type 304 Stain- 
less steel cable. The tensile tests 
after fatigue were made in such 
a manner that only that part of 
the specimen which operated over 
the pulley was within the test 
length. The results of these tests 
were as follows: 


Room Temperature 
Breaking Strength 
After 800°F 
Fatigue Test 


Percent of 
Original Strength 





2830 Ibs. 95.0 
2915 Ibs. 98.0 
2980 Ibs. 100.0 
2935 Ibs. 98.5 
* * * 
The above tests indicate that 


the loss in room temperature 
strength due to fatigue at 800°F 
was a maximum of 5%, which is 
considerably less than the 13.5% 
loss due to heating in the critical 
temperature range. 

* * ” 

The experimental heat-treat- 
ments illustrated in Fig. 11 also 
indicated that the breaking 
strength of type 304 Stainless 
cable could be increased to a maxi- 
mum by heating 5 hours at 600°F. 
Samples of cable were heat-treated 
in this manner and then tested 
in fatigue at 800°F. The results 
of fatigue tests on the heat-treated 
and non-heat-treated cables are 
presented in Table VI. 


The above tests show that the 
heat treated cable lost only 2.5% 
of its original strength after the 
fatigue test at 800°F and indicate 
that heat treating the type 304 
Stainless cable eliminated the cri- 
tical temperature range. 

* * * 

Additional high temperature fa- 

tigue tests were made on a new 


TABLE VI 


Fatigue Tests on 5/32" Dia. 


Type 304 Stainless Stee] Aircraft Cable 


Cable Tension - 10% 
Pulley Ratio - 16x 
Recorded Temp. - 800°F. ¢ 


Room Temperature 


Breaking Strength-lbs. 
Before After 





Condition Fatigue Fatigue _% 
Not Heat-treated 2980 2550* 85.6 


Heated 5 hrs. @ 600°F 3100 3030%* 97.5 


* Fractured outside fatigue section. 

** Fractured within fatigue section. 

¢ Actual Fatigue Temperature approximately 
10% higher. 


lot of heat treated 5/32” dia. type 
304 Stainless steel cable. In these 
tests the temperature was _in- 
creased to a level at which the 
cable failed during the fatigue test. 


* * * 


The results of the fatigue tests 
are presented in Table VII along 
with similar results on other types 
of aircraft cable. The data in Ta- 
ble VII compares the room tem- 
perature breaking strength before 
and after the fatigue test at ele- 
vated temperatures. 


* * * 


The fatigue tests on the heat 
treated type 304 Stainless steel 
cable indicated that the fatigue 
life was seriously reduced when 
the fatigue temperature exceeded 
850°F. 


* * * 


The quanity of 17-7 PH and type 
316 cable was limited and the high 
temperature tests were restricted 
to the 800°F temperature. The 
1,” 17-7 PH lost an average of 
3% of its strength after the fa- 
tigue test. The type 316 Stainless 
and Inconel X steel cables also 
showed little loss of strength after 
the 800°F temperature fatigue 
test. 

* * * 

Another series of high tempera- 
ture fatigue tests, presented in 
Table VIII, was made on several 
types of cables, in which the tensile 
strength of the cables was de- 
termined at the same temperature 
as the fatigue test. The ratio of 
these two values indicates the 
effect of the fatigue test on 
the high temperature breaking 
strength. 


The data in Table VIII showed 
that the high temperature fatigue 


1479 


bye oe. 130 ee 





Cable Tension - 10% 


TABLE VIII 


High Temperature Fatigue Tests on Aircraft Cables 
Cable Tension - 10% 


Pulley Ratie = 16% Pulley Ratio - 16X 
Recorded Room Temperature 
Temp.of B “ Temp. of High Temperature 
Fatigue Before after Strength Tensile Breaking Strength-lbs. 
Material Test CFS Fatigue Fatigue Ratio & ie Before After Strength 
Material Test, “Fg Fatigue Fatigue Ratio-% 
5/32" Type 304 wong ‘ - . _ os a3 j/ ag ail 
treated 5 hrs. © 600°F 0 20 ° 
Bent-trented 5 bre | oe 2905 3.0 5/32" Type 304 Stainless 800 2225 2180 98.0 
" 10 91.0 
e oe — +950 92.0 5/32" Type 304 Stainless - 
, 900 3200 failed after 17,740 reversals Heat-treated 5 hrs. @ 600°F 800 2250 2190 97.0 
" 1000 3200 failed after 4,640 " " 800 2390 2340 98.0 
" 800 2390 2380 99.5 
1/8" Type 17-7 PH Stainless " 850 2150 2460 114.0 
Heat-treated 1 hr. @ 900°F 800 2290 2175 95-0 n 850 2150 2375 111.0 
< pes me om _ " 900 failed after 17,740 reversals 
. | 5 n 1000 n " h6uQ 8 
, 800 2290 2195 9565 
1/4" Type 316 Stainless 800 4800 4420 92.0 
1/4" type 316 Stainless 800 6300 6220 98.8 " 800 4800 4330 90.0 
1/4" Type 316 Stainless 1/4" Type 316 Stainless 
Heat-treated 1 hr. @ 900°F 800 6800 6180 91.0 Heat-treated 1 hr. @ 900 F 800 4300 3840 89.5 
: 800 4300 4170 97.0 
5/32" Inconel xX 800 2330 — —. 
. = 29 . 5/32" Inconel X 800 2210 2330 106.0 
5/32" Inconel X ® 800 2210 2160 97-5 
Heat-treated 1 hr. @1200°F 800 2720 2730 100.0 Ws 1000 2150 1785 83.0 
. 800 2720 2520 92-5 w 1000 2150 1765 82.0 
" 1100 1700 770 45.3 
7 1100 1700 665 39.1 
" 
# Actual Fatigue Temperature approximately 10% higher. iy oe failed ane Hager at Shes 
properties of the Type 304 Stain- 5/32" Inconel xX 
less steel cable were not satis- Heat-treated 1 hr. @1200°F 800 2340 2365 101.0 
= 800 2340 2355 100.5 
factory above 850°F. ‘ ‘ann 2150 2105 ono 
* * * ” 1000 2150 = 96.0 
P i . 1100 1700 0 52.0 
The high temperature fatigue n 1100 1700 950 ’ 56.0 
. . ad 1100 failed after ,610 reversals 
life of the Inconel X cable de- ‘ 1300 : «16390 * 


creased very rapidly at tempera- 
tures above 1000°F. 
* * *x 
Similar tests were made on the 
A-286 Stainless steel aircraft cable 
before and after heat treating. 
The results of these tests are 
shown graphically in Fig. 19 and 
Fig. 20. These results show that 
above 900°F the fatigue test 
seriously affected the breaking 
strength of the A-286 Stainless 
steel cable. 





A-286 Stomiees | | | 











oO 200 400 0 00, woo 8 1200 1400 600, #00 62000 
Temperature of Tensile Test — °F 


Fig 19 High Temperature Brecking Strength of V2" dia A-286 
Stoiniess Stee! Aircraft Cable before and after High 
Temperature Fatigue Test o! © Corresponding Temperature 

“acted Fate Temperate Ay -vimatety 0% Higher 


Summary 
The number of tests completed 


to date on the properties of air- 
craft control cables at high tem- 
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¢ Actual Fatigue Temperature approximately 10% higher. 











High Temperature 
Breaking Strength - ibs. 





Temperature of Tensile Test —°F 


Fig 20 High Temperoture Breaking Strength of Heat Treoted 
5432" dia A-286 Stainless Stee! Aircraft Cable betore 
and after High Tempercture Fotique Test at o 
Corresponding Temperature 
“ctu! Fatigue Temperature Approsimately 10% Higher 


perature were so limited that no 
general conclusions could be estab- 
lished. However, the results were 
very informative, and based on 
the testing conditions investigated, 
the data indicated the following: 


* * * 


Galvanized carbon steel cables 
were not satisfactory for operating 
at 800°F. 


* * * 


Austenitic type stainless steel 
cables performed relatively well at 
temperatures up to 800°F. 


The Inconel X cable was the best 
material at temperatures above 
800°F. 

* a * 

The problem of supplying a sat- 
isfactory aircraft control cable for 
temperatures above 1000°F has yet 
to be solved. The test program is 
being continued and new materials 
will be investigated as soon as they 
are available. One of these ma- 
terials is Type 15-7 Mo. Stainless 
Steel Cable, which may have some 
advantages over similar steels at 
high temperatures. 


Acknowledgements 


We wish to thank Mr. A. J. 
Morgan, Product Engineer of the 
Wire Rope and Aircord Division 
of the John A. Roebling’s Sons 
Division, for his advice and con- 
tinued interest in this program of 
tests. We also wish to express our 
thanks to Mr. H. W. Berglund, 
Supervisor of the Physical Testing 
Laboratory, Research and Develop- 
ment, for conducting the experi- 
mental tests. 


WIRE 








NOV] 





r 


St 
ve 


at- 


ret 

is 
als 
ey 
1a- 
28S 
me 


ri- 





NOVEMBER, 1959 
















IF YOU MISSED THIS 
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Torque Motor Accumulator . 
Take-Up yaa ‘ 
Let-off 


New ACROPAK “ACCUMULATOR” permits 
changing reels without stopping or slowing production 


Cotte cmpootlane Hide tor ACROMETAL 


The new Acropak ‘““ACCUMULATOR’” makes it possible 
to braze wire from one reel on to wire from the replace- 
ment reel without stopping or even slowing production. NO MORE work stoppage when 
@ Without loss of time reels run cut 
@ Without running up and down aisles dragging wire ; 4 
on the dirty floor. NO MORE running down aisles 
to braze wire 


e And one man does the job... fast and easy. 
Machine is portable . . . wheels up-and-down aisle. . . NO MORE confusion and loss 
threads quickly into any line where take-off reels are of time 


running. It will not break the wire, slow down the speed 
or create a strain. Hand-crank operated or motor driven 
as you like. 
You should see it in action to know what it can do *Patent applied for 
for you to save time, nuisance and confusion! 


‘You can change reels without stop- 
ping or even slowing production 


Call us: we have more to say. 


AC ROMETAL PRODUCTS, iN C. 616 Sth Street North / Minneapolis 1, Minnesota 


‘Designers and Manufacturers of everyth ingjyou ne 1 for packaging wire”’ 







Thin Metal Strips for Sheathing Telephone 


Communication Cables 





Introduction 


Bell System telephone cables 
have been covered with lead sheath 
for many decades in order to main- 
tain them free of moisture under 
all conditions and to protect the 
transmission conductors from me- 
chanical damage. On several oc- 
casions possible acute shortages 
of lead due to quantity and 
chemical composition considera- 
tions threatened the manufacture 
of lead sheathed cables by Western 
Electric Company for the Bell 
System. This dependence on lead 
was eliminated by the development 
of a telephone cable sheath to re- 
place or supplement lead. 

* . 

The postwar shortage of lead 
accelerated, into actuality, new 
concepts of cable sheath designs to 
cover telephone communication 
cables. Composite sheath construc- 
tions of thin metals, cements, elas- 
tomers, and plastic compounds 
were developed for this use. Con- 
junctively, manufacturing tech- 
niques, new to cable sheath tech- 
nology, to continuously flood, form, 
solder, and apply these coverings 
were developed to produce the de- 
sired cable sheath in a tandem 
sequence of synchronized progres- 
sive operations. 


Telephone Cable Sheath Designs 


About 97 per cent of the tele- 
phone cable manufactured by 
Western Electric for Outside Plant 
use is Exchange Area Cable. This 
type is used to connect the sub- 
scriber’s premises to local ex- 
changes and local exchanges to 
each other and toll exchanges. New 
composite sheaths for Exchange 
Area Cable, well-known as Alpeth 
and Stalpeth, now constitute al- 
most the entire Western Electric 
production with small amounts of 
about 5 per cent of lead sheath 
being produced for special situ- 


ations. 
* * * 


This talk will only concern the 
thin metal strip components of the 
Alpeth and Stalpeth cables which 
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are manufactured in large quanti- 
ties at Western Electric (Fig. 1). 


cores (PIC). In the present Alpeth 
design a rubber-polyester lamin- 
ated tape is applied, longitudinally 
overlapped, directly over the cable 
core. This is covered with a longi- 
tudinal overlapped layer of thin 
aluminum strip either flat or cor- 
rugated and then enveloped with 
an extruded polyethylene jacket. 
This latter plastic covering pre- 
vents the ingress of water in liquid 
form and provides mechanical and 
corrosional protection. 


* * * 


Stalpeth sheath covers the pulp 
and paper insulated cores. It pro- 
tects these against moisture infil- 
tration and maintains the dryness 
of the conductor insulation. Stal- 
peth consists of a longitudinal non- 
overlapping layer of aluminum for 
electrical purposes and a metal 
barrier for moisture infiltration. 
This latter covering is provided 
by a .007 inch thick tin or terne 
coated steel strip, corrugated and 
applied over the aluminum and 
intimately meshed therewith. The 
steel edges are overlapped and 
soldered together. In effect, the 
cable core is continuously tin 
canned and soldered by the mile. 





TELEPHONE EXCHANGE CABLE 
ALPETH DESIGN 


POLYETHYLENE 











TELEPHONE EXCHANGE CABLE 
STALPETH DESIGN 
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Three metals—aluminum, steel, 
and solder—in sheet and strip form 
are used to fabricate the composite 
sheaths to meet the moisture in- 
filtration, mechanical, and electri- 
cal sheath functions. Corrosion is 
not a requisite factor for the metal 
coverings since the metal envelopes 
are protected by the flooding com- 
pound and the polyethylene jacket. 


Aluminum 
General 


Aluminum provides the electrical 
sheath functions as lightning pro- 
tection and shielding to inductive 
interference effects in both Alpeth 
and Stalpeth sheaths. It also fur- 
nishes some mechanical protection 
in Alpeth to bending and crushing. 
Flat aluminum strip in the small 
Stalpeth cables also performs an 
additional function as a thermal 
diffuser of the soldering heat to 
protect and prevent scorching of 
the paper covered core. Aluminum 
was selected because of its avail- 
ability and its physical and electri- 
cal properties. The gauge of .008 
inch was determined by the neces- 
sary longitudinal resistivity for 
lightning protection and shielding. 
The Bell System’s 50 years’ ex- 
perience with lead sheath had eval- 
uated these factors and the thick- 
ness of aluminum was chosen on 
this basis. 


Specifications and 
Physical Properties 

Flat aluminum sheet, .008 inch 
thick, of the specified widths in 
coils, alloy 990A, temper “‘O” per 
ASTM-B-209 and a Western Elec- 
tric Material Specification, is re- 
quired in tight wound coils. Tensile 
and elongation physicals of 15,500 
psi maximum and 15 per cent mini- 
mum respectively are specified. 
Composition and chemical require- 
ments are per ASTM-B-209. 


* * * 


The corrugating and forming 
operations to fold the aluminum 
sheet around the cable core require 
a dead soft “O” temper. The fay- 
ing edges of the longitudinal lap 
seam must be held down in close 
conjuction without springback to 
prevent these edges from protrud- 
ing through the covering poly- 
ethylene jacket at the extrusion 
temperature. The “O” temper mini- 
mizes this effect. The best fatigue 
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and bending properties of the alu- 
minum envelope have been ob- 
tained with the “O” temper. 


* * * 


Surface appearance is secondary 
and a regular mill finish is accept- 
able. Prevention of layer sticking 
on pay-off is most important and 
the annealing of the coils is con- 
trolled to achieve this end. A slick 
or a dry annealed surface is satis- 
factory when spot welding is used 
for the splicing of the coil ends. 
A cold weld splicing for this same 
purpose requires a clean dry an- 
nealed surface. Recent advances 
indicate that ultrasonic welding 
may also be used for this applica- 
tion. Splices are rated satisfactory 
when holes are torn in the material 
before the welds give way when 
the overlapping edges are pulled 
apart. 


Coils 


The aluminum coils (about 10,- 
000 feet of flat strip) are wound 
to 36 inches +0 —2 inches outside 
diameter on 4-inch standard black 
iron pipe cores. These latter units 
provide coil support and pay-off 
centers. Mill splices are made by 
our suppliers to obtain the speci- 
fied coil size. The mechanical con- 
dition of the coils is very important 
for continuous trouble-free mass 
production on the sheathing lines 
(Fig. 2). Here, square, tight- 
wound, mill spliced, uniform large 
outside diameter coils are essential. 
Clean, undamaged coil faces and 
free, unwinding layers which do 
not tear are most important. 





Figure 2 * * * * * * * * 


Packaging and Handling 


The aluminum coils are vertical- 
ly packaged in corrugated card- 
board containers designed by 


Western Electric to protect the 
coils and facilitate handling. A 
special “C” hook picks up the alu- 
minum coil hub and indexes into 











the slotted pay-off arbor. This 
package permits transfer of the 
coil from the container to the pay- 
off arbor in one step to minimize 
coil damage and smashed corner 
edges which are likely to occur in 
an upending operation. Our pack- 
aging was designed for maximum 
coil protection, ease of handling, 
and ease of storage. 


* * * 


In general, the application of 
aluminum sheet to Alpeth and Stal- 
peth does not require difficult prop- 
erties of the material. The physical, 
chemical, and surface require- 
ments are well within commercial 
tolerances. 


Steel 
General 


The development of a manufac- 
turing process for the composite 
cable sheath established that an 
essentially moisture and gastight 
soldered seam could be produced 
commercially by the induction 
heating method. Its chief disad- 
vantage was slow speeed on the 
non-ferrous metals due to the poor 
heating effect of these low resist- 
ance metals. To improve this situ- 
ation, steel was tried, giving at 
once a high speed soldering pro- 
cess. 

* * * 

Tin plate or terne plate of .007 
inch gauge forms the moisture in- 
filtration barrier which is the most 
important function of this cover- 
ing. It also adds_ mechanical 
strength to the Stalpeth to in- 
crease its resistance to crushing, 
bending, and fatigue. These prop- 
erties surpass the previous results 
obtained with lead sheath. Initial- 
ly, a commercial, thin, solderable, 
coated steel strip to meet our re- 
quirements was not available. A 
.005 inch strip for this purpose 
was developed in collaboration 
with the suppliers, the specialty 
cold strip mills. Only hot wiped 
terne coatings were then available. 
These were inconsistent and diffi- 
cult to control for thickness. 
Molten coatings applied with wiper 
pads are dammed up and wiped 
off with the exception of a thin 
film wetting the strip. No partial 
removal of the molten coating to 
arrive at a thickness greater than 
the wetting film was possible. The 
preparation and cleanliness of the 
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steel strip surfaces before it en- 
tered the coating tank was the 
most important factor. Electro- 
plated terne coatings, unfused, were 
later developed by one _ supplier 
with satifactory results. Another 
supplier developed a mechanical 
cleaning method in conjunction 
with a hot wiped coating to also 
produce a satisfactory product. 
* * * 

Several years later, several large 
integrated tin plate mills devel- 
oped, in collaboration with West- 
ern Electric, a suitable .007 inch 
tin. plate sheet, the softest temper 
and thinnest gauge tin plate made 
at that time. These properties in- 
cur shop techniques, fabricating 
problems, and material shrinkages 
which are more critical on this 
material than those encountered 
with the conventional heavier tin 
plate. This material replaced the 
.005 inch steel strip. Terne plate 
strip, .007 inch, is also being pro- 
duced now with a satisfactory hot 
wiped terne coating for this appli- 
cation. 


Steel Base and Temper 

The steel base for electrolytic 
tin plate is the commercial low car- 
bon rimmed or modified cap grade 
that is normally supplied to the tin 
can industry. Aluminum killed 
steel can also be used if it is com- 
mercially available. The steel base 
for the terne plate is an alumi- 
num killed steel in order to elimin- 
ate the rapid age hardening effect 
produced in rimmed steel by pas- 
sage of the strip through a hot 
wipe bath. Better forming proper- 
ties and uniformity of the terne 
plate result with the use of this 
material. 


* * * 

The softest temper of the steel 
sheet and strip commercially avail- 
able is specified. This is T-1 or 
low T-2 for tin plate made by the 
integrated tin mills and T-5 for 
the terne plate which is made by 
the specialty strip mills. The low- 
est temper that can be practically 
processed in the above mill facili- 
ties is specified. The tin plate is 
given a very light temper pass to 
flatten and stiffen it for the sub- 
sequent tin plating operation. The 
terne plate is furnished in the 
fully annealed state since it can 
be processed in the narrow strip 
widths by the specialty strip mills. 
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The exact transverse and regis- 
tered longitudinal fits for the sold- 
ered joint are obtained by a 
stretch-forming operation, which 
sets the seam edges without 
springback to the desired position 
for soldering. This end result re- 
quires a soft uniform temper. The 
steel must uniformly fold around 
the forming tube without a V 
break. The corrugating operation 
cold works the steel strip to pro- 
duce the uniform mechanical prop- 
erties and physical characteristics 
required for forming. It eliminates 
the varying yield point and ten- 
dency to stretcher strain found in 
fully annealed low carbon steel. It 
also minimizes the effects of the 
non-uniformities caused by age 
hardening. 


Solderability and Coatings 


The solderability of the tin 
plate and terne plate must be sat- 
isfactory to obtain the continuous 
tight soldered joint of adequate 
strength necessary for the seal- 
ing of the steel covering. This 
property is requisite for the de- 
sired end result. Solderability is 
evaluated by a hot dip test (Fig. 
3). Specimens of the tin plate or 





Figure 3 * * * * * * . * * * 


terne plate edges are immersed 
for five seconds in a molten 30 tin- 
70 lead solder bath maintained at 
550°F. Rosin is placed on the sur- 
face of the molten solder. The 
rosin serves as a flux, reduces 
dross formation, and aids in the 
detection of bare spots. The speci- 
mens are removed and observed 
for wetting of the strip surfaces. 
Figure 4 shows the sample with 
typical acceptable A and B and 
nonacceptable C and D specimens. 
After an investigation of the num- 
erous solderability tests used by 
the tin can, tin plate, and com- 
munication equipment industries, 








Figure 4 x * a * * * * * * * 


the above was selected for its ex- 
cellent correlation to our actual 
manufacturing requirements. It 
has been used to rate thousands 
of tons of terne and tin plate. 

7 ¥* 

The bonding of the joint faying 
surfaces to the steel strip base 
requires a uniform, even wetted 
surface. Surfaces with “dewetted” 
and bare areas will not make a 
suitable joint. The molten rosin 
of the solderability test will adhere 
to such areas to indicate this con- 
dition. A solderable tin or terne 
coating which is completely bonded 
to a clean steel surface is needed 
for good results. In our soldering 
operation, there is a critical se- 
quence of a high heat input in a 
matter of one second into a local- 
ized area astride the seam which 
must be immediately solder joined 
to prevent burning of the solder- 
ing coating. 

* * * 

The purpose of the coating is 
primarily for solderability and 
secondly for storage shelf life. Hot 
wiped and electroplated tin and 
terne coatings are _ satisfactory. 
The desired electroplated tin or 
terne coating thickness per side is 
.00003 inch. Hot wiped coating 
thicknesses are heavier and more 
variable than the _ electroplated 
type. This coating thickness per- 


mits a reasonable manufacturing } 


margin of safety. If it is too thin, 
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it may burn off without reflowing 
before the joint is soldered. Both 
unfused and reflowed electroplated 
and hot wiped tin and terne coat- 
ing have been used in large quan- 
tity. These all met our solderability 
test and produced good manufac- 
turing results. The application of 
these various coatings has been de- 
termined by the equipment and 
processes available at our several 
suppliers. Poor solderability is 
usually due to steel surfaces which 
have not been adequately chemi- 
cally or mechanically cleaned pre- 
paratory to coating. The solder- 
able film in these cases will dewet 
on the application of the soldering 
heat. 


Surface 


The surface appearance of terne 
and tin plate is of secondary im- 
portance to that of the solder- 
ability requirement. Fine scratches, 
texture, brightness, unfused elec- 
troplated surfaces, and satin finish 
are all acceptable contingent on 
these meeting the solderability re- 
quirement. Unfused electroplated 
terne coatings only have been used. 
A satin finished tin plate made by 
unpolished rolls on the temper roll 
step to produce better roll traction 
and tin plate uniformity for the 
light reduction made in this opera- 
tion is used in large quantity. In 
general the surface produced has 
been contingent on the supplier’s 
facilities and processes. These are 
acceptable if the solderability is 
satisfactory. 


Oiling, Shelf Life, and Corrosion 


The tin plate and terne plate are 
oiled during slitting with SAE-10 
mineral oil to lubricate the corru- 
gating and forming operations. The 
most economical rust protection of 
the slit coils is obtained by oiling 
the steel strip and producing a 
tight-wound coil. A safe, short- 
term life for at least one year is 
secured. Under severe storage and 
shipping conditions, VPI (a rust 
inhibitor) paper liners on the raw 
slit coil faces are recommended. 
We have found that this light 
mineral oil without inhibitors will 
aid the soldering operation. It va- 
porizes before the soldering heat 
is attained and protects the steel 
surface to this stage. 


* * * 
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Chloride fluxes are used to pre- 
pare the steel strip surfaces for 
the hot wiped tin and terne coat- 
ings. All traces of these chlorides 
must be removed by thorough 
washing. Slight detectable chloride 
residues will accelerate rusting and 


deterioration of the coated steel 
strip during storage. 
Defects — Common Commercial 


The steel strip is produced in 
coil form and it is only practical 
to inspect the coil ends. The quality 
of tin plate and terne plate has 
been good and the percentage of 
rejections in coils has been about 
.o per cent. Occasional defects are 
found inside the coils and only 
appear during manufacturing. 
These are detected by the steel 
strip alarm and the hole detectors. 
The common defects are missed 
tin mill splices from the pickling, 
rolling, and tinning operations, 
which were not cut out on final 
coiling. These areas are usually 
overgauge, matte appearance, and 
have scalloped edges. Holes, cracks, 
and inclusions are present to a 
small degree. Some defects origin- 
ate in slitting. These are narrow 
and varying widths, ridges and 
scored sheet, stretched center, 
buckled and rolled over edges. Non- 
solderable areas are caused by in- 
terruptions during the plating pro- 
cess. Inadequately cleaned and 
dirty steel surfaces are always dis- 
colored or bare (untinned). 


Coil Size and Packaging 


The desired coil size for tin plate 
and terne plate will be contingent 
on the supplier and the in-plant 
facilities. The largest coil size now 
being handled at Western is about 
200-250 pounds per inch width 
and about 2,000 pounds maximum 
weight for one 814 inch wide coil. 
(Fig. 5). This size requires mill 
splicing equipment at the slitter 
and steel skids for shipping as the 
cardboard container will not safely 
support these large coils. Corru- 
gated cardboard containers will 
package a 135 pound per inch 
width coil or about 1,100 pounds 
maximum weight for a 814 inch 
wide coil. We stack these card- 
board containers and steel skids 
three high. 














Figure 5 * * % * x * * * * * 


Hard, tight, self-supporting 16 
inch inside diameter open center 
steel coils are required. These coils 
may require steel band cores or 
wood blocks for support against 
collapse if self-supporting coils are 
not produced in the slitting opera- 
tion. 


Solder 
General 


A tin-lead alloy solder joins the 
lap seam in the steel covering to 
seal this moisture infiltration bar- 
rier and to form a closed corru- 
gated tube for the mechanical 
strength of Stalpeth. In the early 
development work, molten solder 
was pumped on the outside of the 
registered lap seam which was 
heated by a special gas burner de- 
vice. The molten solder then moved 
into the joint by capillary action. 
High frequency induction heating 
simultaneous with the closing of 
the seam edges under pressure was 
later developed for this application. 
The soldering could now be best ac- 
complished by pre-positioning the 
solder strip inside the longitudinal 
lap seam and by melting it in place. 
This sequence is shown in Fig. 6. 
This soldering operation is also 
more amenable to the control de- 
sirable for a manufacturing opera- 
tion. 

* x * 

Fluxing of the seam faying sur- 
faces and the molten solder is re- 
quired to prepare these for effec- 
tive joining. A non-corrosive flux, 
rosin, is imperative to prevent de- 
structive corrosion of the cable 
sheath. The application of the 


(Please turn to page 1548) 
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As the demand for ever higher 
finishing speeds continues un- 
abated, the tasks of maintaining 
satisfactory physical properties of 
the wire and of preserving the 
dies in the interests of high ma- 
chine efficiency, are getting beyond 
the scope of traditional methods 
and marginal improvements. It 
seems desirable, therefore, to re- 
examine the nature of the prob- 
lems by going back to fundament- 
als, so as to get a better ‘leverage’ 
on obstacles encountered. This 
thought has inspired the British 
Iron and Steel Research Associa- 
tion’s work on lubrication and cool- 
ing, which has proceeded in three 
phases, concerned respectively with 
happenings within the die; the de- 
velopment of thick-film lubrica- 
tion; and, most recently, with the 
extraction of heat from the wire. 
As a result of this work we believe 
that we have hit on practical and 
economic means of drawing steel 
wire much faster than at present. 


* * * 


The purpose of this paper is to 
give a thumb-nail sketch of these 
developments against the back- 
ground of fundamental knowledge 
gained. 


Conditions in the Die 


The first facts brought to light 
by laboratory experiments ex- 
ceeded the worst expectations. We 
found that the pressure between 
wire and die can average from, say, 
70,000 p.s.i. for soft mild steel to 
over 600,000 p.s.i. for hard-drawn 
high-carbon steel. As for tempera- 
ture, we have on record a mean 
temperature in the die-throat of 
over 750°F, when single-holing 
well lubricated 0.100 in. mild steel 
wire at 3,000 ft./min.; others, ex- 
perimenting with 0.2 in. high-car- 
bon steel wire found that the tem- 
perature, averaged over the entire 
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working face of the die, topped 
500°F at speeds as low as 100 
ft./min., and this was going up 
roughly with the cube root of the 
speed. 


* * * 


On the strength of these figures, 
it was hard to understand how 
any lubricant could get into the 
die, other than an invisable string 
of molecules chemically bonded to 
the wire surface and why rope 
wire does not get red hot when 
drawn fast. Further experiments 
solved the puzzle and became the 
starting point of new developments 
in lubrication and cooling. These 
will now be described in turn. 





Towards Better Lubrication 


As the result of these subse- 
quent investigations, we now know 
that normally the lubrication in 
dry drawing is what the specialists 
call ‘quasi-hydrodynamic’. The 
meaning of this and its implica- 
tions can be appreciated from the 
following analogy. Let us picture 
an overloaded hydro-plane, fitted 
with skids instead of floats, trying 
to take off from a lake that is 
nearly dried up and has a stony 
bed. When stationary, the plane 
rests on the bed; as it gathers 
speed, the skids rise to the water 
surface and may even leave the 
surface temporarily, but not suffi- 
ciently to clear the larger stones 
sticking out here and there; owing 
to impacts with the stones, it keeps 
on dropping back onto the water 
surface and never becomes truly 
airborne. Any further opening of 
the engine throttle merely makes 
the bumps against protruding 
stones more violent. 


* * * 


In this analogy, the seaplane 
represents the die, the bed of the 
lake the wire, the small amount 
of water present the lubricant 
boundary layer (the motions of 
wire and die are reversed). That 
this is not too far-fetched a pic- 
ture, is borne out by Fig. 1, which 
contains instrument records of the 
electrical resistance of the lubri- 
cant film between wire and die 
during fast drawing, suggesting 
the continual attempts to get the 
plane airborne; and of an auto- 
radiograph of wire drawn through 
a radio-active die, providing evi- 
dence of the damage from repeated 
‘bumps’ against the ‘stony bed of 
the lake’, 

* * * 

The prevailing trend in wire lub- 
rication is to coat the wire with 
ever more complex chemically 
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bonded anti-scuffing agents and to 
employ ever harder soaps. In terms 
of our hydroplane analogy, this 
amounts to ‘rubberising’ the lake 
bed, so as to reduce the damage 
to the skids, and substituting den- 
ser gases for the air over the 
lake, so as to enhance the aero- 
dynamic wing lift. The ‘rubberising 
of the stones’ is an excellent idea, 
except that as speeds go up one 
finds it ever more difficult to build 
sufficient shock-absorption capacity 
into the ‘rubber’. Likewise, the 
‘dense gas’ gets hotted up by skin 
friction of the ‘wings’ and thus 
loses some of its extra ‘lifting’ 
capacity. 
* * * 

One is forced to conclude that 
improvement of wire lubrication 
along conventional lines will be- 
come increasingly difficult, because 
these do not strike at the root 
cause of the problem which is, — 
in terms of our analogy, in- 
sufficient ‘lifting capacity’. Now, 
bearing in mind the take-off con- 
ditions, the best cure would be to 
fit the plane with vertical take-off 
jets, that is to say to convert it 
into a ‘hovercraft’. This is pre- 
cisely the line we took up about 
wire lubrication, once its true me- 
chanism became apparent to us. 
The aim which we set ourselves 
was to force the lubricant into 
the die under pressure. 





Professor Christopherson’s 
Invention 


The idea is good, but as the 
pressures are in the 100,000 p.s.i. 
range, one doubts whether we 
would have got anywhere, had not 
Professor Christopherson, — an 
authority on hydrodynamic lubri- 
cation who had become acquainted 
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with the wire problem about this 
time, — hit on the ingenious idea 
of using the wire as its own high- 
pressure oil pump. (In terms of 
our hydroplane analogy, instead.of 
fitting take-off jets, he greatly en- 
larged the wings). His apparatus is 
shown in Fig. 2. The passage of 
the leader wire through the tube 
caused the oil to pile up against 
the die throat and, by the time 
the full-sized wire reached the die, 
the oil pressure there exceeded 40,- 
000 p.s.i. Not only did this pressure 
prove sufficient to maintain an oil 
film in the die about 0.0003-in. 
thick, but even allowed some of the 
reduction of the wire to be accom- 
plished in the tube. 
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The snag with this scheme is 
bad lubrication when starting and 
stopping. Indeed, in the absence 
of a ‘leader’ wire, the odds are 
against the lubrication ever becom- 
ing hydrodynamic, because the die 
gets overheated and takes the body 
out of the oil. 


B.1.S.R.A. “Three in-one” Unit 


In following up Christopherson’s 
invention, we therefore switched 
from oil to dip-coating the wire 
with wax or soap. We eliminated 


thereby the starting: problem, 
achieved films up to 0.002 in. thick 
and, incidentally, shortened the 
tube from Christopherson’s 8 ins. 
to less than 1 in. 


* * * 


Subsequently, we combined the 
Christopherson principle with the 
wire drawer’s traditional method 
of compacting dry soap on the wire 
by means of a nozzle, and con- 
structed the three-stage device 
shown in Fig. 3. In the first stage, 
the soap powder picked up by the 
wire from the soapbox is com- 
pacted and, with the help of fric- 
tional heat and pressure, is turned 
into a pitch-like fluid ; in the second 
stage, the pressure of this fluid is 
built up to 60,000 p.s.i. or more; 
and in the third stage, the wire is 
reduced in cross-section, the wire 
and die faces being separated by 
a film from 0.0005 to 0.002 in. 
thick, depending,on requirements. 
Experienced wire mill men will be 
struck by the resemblance between 
the BISRA unit and the so-called 
‘pressure die’. Perhaps the most 
significant difference between the 
two is the absence of excess soap 
return passages in the BISRA 
unit. Indeed, as is seen in Fig. 3, 
a special seal is employed in the 
form of a tapered mild steel 
washer, to contain the much higher 
pressures developed; failure to fit 
the washer has caused experi- 
mental units to be blown apart. 
(The relief passages shown in Fig. 
3 prevent such damage from occur- 
ring if the washer accidentally 
fails.) { 
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Basic Facts about 
Forced Lubrication 


From research into the funda- 
mentals of forced lubrication, we 
reckon that it functions as shown 
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in Fig. 4. Depending on reduction, 
strength of wire, die angle and 
tube dimensions, and on the rheo- 
logical properties of lubricant, the 
lubrication may be of type A or 
B; or it has been known to oscil- 
late between type C and A, as the 
consequence of which the drawn 
wire is shaped like a bamboo shoot, 
with up to 0.005 in. difference 
between the ‘waists’ and ridges 
‘(see Fig. 5). Type A flow is preva- 
lent in ‘pressure’ dies of the type 
used in some American mills; type 
B represents the optimum per- 
formance of the ‘three-in-one’ unit ; 


1488 


























BULK AGITATION. ' 
(BY VIBRATING SC»aP BOx) 


AGITATION IN BELL OF NOZZLE 
(WITH PIECE OF WiRE) 


NO AGITATION 

















7) 

= 

5 | 

> ; 

F — 

e 5 

= / 

a 

a 

< \7~--- at i; ees + 

oa ! y 

sy | 4 

3 ' WA 

gt 4 / 

a ' 

= ' 

3 WA 
. 2 2-2 8 ! 

a 
a 








FIG. 7. FEED OF SOAP POWDERS 





G. EFFECT OF PARTICLE SIZE ON FLOW OF SOAP POWDER. 





1. > 10 MESH 

2. 10 to 20 MESH 
3. 20 to 30 MESH 
4.30 to 40 MESH 
5.< 40 MESH FINE 
----- AS RECEIVED. 


COARSE 


MEDIUM 


the oscillatory flow is, at present, 
no more than a laboratory curi- 
osity. Film thickness and maxi- 
mum pressure are approximately 
proportional to the length of the 
parallel bore divided by the square 
of the radial clearance; but the 
smaller the clearance, the lower 
the speed at which type A flow 
takes over from type B. 


* * * 


Performance depends a great 
deal on the type of soap, as illus- 
trated by Fig. 6. Compound soaps 
are better than soaps of pure acids 
even if the latter have a higher 
melting point. The important pro- 
perty seems to be the initial vis- 
cosity of the soap when fluid, and 
how fast it falls off with speed. 
The soap particle size also plays 
a part, presumably with regard to 
pick-up by the wire and freedom 
from clogging in the bell; some of 
the effects of particle size and of 
agitation are shown in Fig. 7. 


* * * 


As the research is not yet com- 
plete, it would be premature to 
state general design rules. How- 
ever, for the sake of concreteness, 
the following are data of a scheme 
of well-proven high performance: 
ripper hole of 4 to 6-hole machines 
drawing M.S. rod with 250-500 
ft./min. machine inlet speed; hard 
calcium soap with built-in 20-40% 
excess lime, particle size within 
10-40 mesh; water-cooled BISRA 
unit having inlet bore */, in., bell 
radius 4”, parallel bore 0.270 — 
0.280 in., parallel length 14 in.; 
die taper 4°, die parallel nil 
(blended). 


* * * 





Db. EFFECT OF WIRE SURFACE AND BULK AGITATION ON FEED « 2F 
SOAP POWDER. 
6 PICKLED AND DRIED WIRE 
7, LIMED WIRE 
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The unit has had extensive in- 
dustrial trials with results illus- 
trated by the following examples :- 
1. Wire Mill A drew mechanically de- 

sealed, mild steel rod, from 5 to 

14 S.W.G. in 4 holes, finishing at 

1,000 ft./min.; die life improved from 

60 long tons to 450 long tons per die 

set, by fitting one BISRA unit in the 

ripper hole. 


2. In Mill B drawing ‘50’ carbon high 
quality wire on a seven-holer finishing 
at 1650 ft./min., the BISRA unit, 
fitted on the first hole only, doubled 
the average life of Nos. 1 and 2 and 
trebled the life of the remainder of 
the set. 


3. In mill C drawing uncoated stainless 
steel rod one hole, the unit improved 
die performance more than _ twenty 
times. 

* * * 

Particular attention is drawn to 
the fact that one unit on the ripper 
hole improves lubrication all along 
the line. It has also been found 
that die ringing is negligible, thus 
greatly easing the load on the die 
shop. The unit, if well cooled, has 
proved particularly successful with 
mechanically descaled rod. 


* * * 


As a result of these trials, done 
two to three years ago, the use 
of the BISRA unit, or of home- 
made ‘pressure dies’, is becoming 
wide-spread in British mills. The 
‘pressure dies’ are similar to those 
in use in some U.S. mills, either 
with or without relief passages. 
Although the pressure build-up in 
these is very much less than in the 
‘*3-in-1’ unit (in the order of 1,000 
p.s.i.), the smaller improvement 
of lubrication is often adequate; 
the pressure dies are simpler to 
make and to service. They are to 
the ‘3-in-1’ unit, what the Ford 
model T is to the Rolls-Royce. 
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Summing up, the key to better 
Jubrication in the dry drawing of 
steel wire is, in terms of the hydro- 
plane analogy, — more “wing lift’, 
as provided by ‘pressure’ dies or, 
better still, by the ‘3-in-1’ unit. 
As for lubricant development, the 
most important property to look 
for is high viscosity at the pres- 
sures, temperatures and_ shear 
rates found in the die. 


Cooling 


Earlier on I posed the question 
why, considering the high inter- 
facial temperatures recorded, the 
wire does not emerge from the die 
red hot. Paradoxically, the answer 
lies in the high drawing speed 
which restricts the stay of the 
wire in the die to a few millise- 
conds or less. Consequently, as 
shown in Figs. 8 and 9, these high 
temperatures go only skin deep 
and, after wire and die part com- 
pany, the skin is chilled by the 
core so quickly that by the time 
the wire emerges into the open, 
it is not more .than, say, 220°F 
(high-carbon steel) or 120°F (mild 
steel) hotter than when it entered 
the die. Moreover, this overall rise 
of temperature per hole changes 
little or not at all with speed, so 
long as good lubrication is main- 
tained. If, nevertheless, faster 
drawing leads to excessive wire 
temperatures, it is because not all 
the heat put into the wire is re- 
moved before it enters succeeding 
dies. 


Die Cooling 


Before considering any cooling 
of the wire between holes, it seems 
logical to remove as much heat as 
possible at the source, that is in 
the die. Unfortunately, the scope 
for this is extremely limited, ow- 
ing to the high drawing speed and 
the blanketing effect of the skin 
friction (see Fig. 8b) which to- 
gether stop most of the heat of 
the wire from flowing into the die 
and only the working surface of 
the die gets really hot (see Fig. 
9). Typical experimental figures 
for the amount of heat extracted 
when drawing 0.080 in. mild steel 
wire through dies cooled with cold 
tap water are :- 7% of the heat 
generated at 200 ft./min.; 3% at 
1,000 ft./min.; less than 1% at 
5,000 ft./min. Even with a water 
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flow rate 10 times the normal, and 
a turned-down, nickel-plated die 
case, the improvement is negli- 
gible. We conclude that, as far as 
the wire is concerned, one might 
as well spare oneself the trouble 
of cooling the die. It does, how- 
ever, seem worthwhile to cool 
‘pressure dies’ and the bell of the 
BISRA unit, to prevent the incom- 
ing soap powder from getting over- 
heated prematurely. 


Block Cooling 


We see that there is no option 
but to extract as much heat from 
the wire as possible between holes 
or, in effect, on the blocks. As for 
the best method of doing this, 
opinions are many but hard facts 
are few. BISRA’s most recent work 
has been aimed at getting hold 
of these and at spotting the me- 
thod with the best development 
potential. 

* * * 

From measurements in several 
English wire mills, we conclude 
that many of the present-day cool- 





ing systems are badly -designed 
and, in the case of internal water 
cooling, the cooling efficiency drops 
rapidly by 20-40%, through rust- 
ing and hard deposits. Internal 
water spray systems are particu- 
larly inefficient, especially at high 
block speeds, because only a small 
fraction of the potential cooling 
surface of the block is wetted by 
the water. The cooling of blocks 
fitted with rotating internal water 
reservoirs is effective at intermedi- 
ate speeds, so long as the water is 
well stirred (e.g. by means of sta- 
tionary water supply pipes feeding 
to the bottom of the reservoir). At 
high speeds, however, the cooling 
performance of this system falls 
off, on account of the excessive 
wake formed behind the supply 
pipes. 
* * * 

In machines with dual cooling 
systems investigated by us, the 
overall contribution of the external 
air blast to the cooling power 
amounted to between 20 and 50% 
of the total. The air blast was 
generally less effective on the 
faster blocks, presumably as the 
result of interference by the vortex 
generated by rotation of the block. 
Air cooling was almost ineffective 
on double-deckers. In general, the 
cooling performance of the ma- 
chines examined improved some- 
what with speed of rotation. It did 
not appear to vary systematically 
with wire size, but it clearly in- 
creased with wire tension. The 
overall cooling capacity of the 
blocks examined ranged between 
30 and 120 B.T.U./sq:ft. hour °F. 


* * * 


Having got performance figures 
of existing machines, we turned 
to the problem of how to improve 
on them. It struck us that, so far, 
the machine makers’ answer to 
the problem appears to have been 
— more water, more. air blast, 
either singly or combined; and 
when this proved insufficient, — 
larger blocks. As a consequence, 
air fan power has, of late, come to 
represent a substantial (15-20%) 
proportion of the machine horse- 
power and the large water con- 
sumption has added its share of 
problems; larger blocks, of course, 
add disproportionately to the initi- 
al cost of the machine. Quite apart 
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Strains can be accurately meas- 
ured by the photoelastic coating 
technique (PhotoStress) in many 
industrial applications, a few ex- 
amples of which will be shown in 
this paper. Briefly, this technique 
consists of coating the part where 
strain is to be measured, either by 
brushing on a special liquid plastic 
or by cementing to the part 
small photoelastic patches, sheets 
or strips commercially available. 
When examined in the field of pol- 
arized light, obtained with certain 
simple optical instruments, black 
and colored fringe patterns are 
seen in the plastic when the part 
upon which it is mounted is 
strained in tension, torsion, flexure, 
compression or any combined stress. 
The PhotoStress then changes 
strain into color and acts in the 
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manner of an infinite number of 
bonded strain gages of essentially 
zero gage length, providing strain 
readings in terms of magnitudes 
as well as directions of principal 
strains. At the same time it affords 
direct observation, which can be 
photographically recorded, of the 
complete strain distribution pat- 
tern. In addition to static strains, 
it will read dynamic service strains, 
alternating loads and impacts. It 
can be interpreted in two ways:— 


(a) As the difference of principal strain 
(hence maximum shear); 


(b) As the value of each individual 
principal strain and its direction. 


Another approach is the frozen 
fringe type photoelastic bonded 
strain gage, which measures strain 
by the direct reading of the move- 
ment of a black fringe line across 
a scale. Strain is converted to 
stress in conventional manner. 

* * * 

The range of measurement is 
very wide, from 10 microinches per 
inch (0.00001”/”) strain up to elon- 
gations of 3% or 50%, depending 
upon the plastic used. 

* * * 

Measurements are made on areas 
ranging from crystalline grains to 
large surfaces of structures, as 
well as in regions of steepest strain 
gradient. 


* * * 

PhotoStress can be used for 
measurements of residual strains, 
localized plastic deformation, creep 
and relaxation up to 300°F. It will 
function when immersed in trans- 
parent liquids (water and oil), as 
well as in any type of atmosphere. 

* * * 

Regarding limitations, Photo- 

Stress must have light; a known 
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correction must be made for tem- 
peratures below —44°F. and above 
+95°F.; for long time tests tem- 
peratures must not exceed 300°F., 
but for tests up to 30 minutes dura- 
tion it is useable up to 500°F. The 
sensitivity of measurement is pro- 
portional to the thickness of the 
plastic coating, so for accurate 
quantitative measurements, thick- 
ness should be known — which is 
the reason for supplying the 
patches, sheets and strips in cali- 
brated thicknesses. For qualitative 
measurements, thickness is only a 
factor insofar as sensitivity is con- 


cerned. 
* * * 


A spectacular variety of tests, 
not only in the laboratory but in 
service in the field and in industri- 
al plants, has been made over a 
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period of about four years. Tests 
of structures and components, ra- 
ther than wire and cable, have oc- 
cupied the attention of engineers. 
However, in the case of wire, 
a spring made of 0.06” wire under 
cyclic loading was tested in a typ- 
ing machine. The wire spring was 
dipped in liquid plastic and poly- 
merized with infrared lamps. The 
spring was first tested statically, 
observing the color pattern in a 
polariscope fitted with a compen- 
sator, to an accuracy of 0.00004”/”. 
Areas of stress concentration and 
peak stresses were measured. The 
spring was then loaded dynamically 
under service conditions and the 
strain pattern alternations ob- 
served under stroboscopic polar- 
ized light. 
* * * 

The yield point of certain wires 
and the areas of first yielding in a 
tension test were observed by the 
same photoelastic technique. This 
worked so well that tests were con- 
tinued to study the propagation of 
plastic deformation under tensile 
loading. A coating thickness of 
only 0.01” was used for this latter 
test, so that large plastic deforma- 
tions could be tolerated. 


* * * 


During the tensile test of the 
wire in the elastic range, the coat- 
ing showed a uniform color, indica- 
ting a uniform strain over the gage 
length. First incipient yielding was 
detected by the sudden appearance 
of sharp color gradients in a very 
narrow area, pointing to sharp 
strain variations which could only 
be attributed to local plastic de- 
formation. When the test piece was 
unloaded, a permanent fringe pat- 
tern indicated an extremely local- 
ized permanent set. Subsequent 
measurement of wire diameter at 
this region revealed a_ reduced 
area. 
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Figure 1 * a * * * * * * * * 


























The propagation of plastic de- 
formations was recorded with a 
high speed motion picture camera, 
shooting through the analyzer of 
the polariscope used in the test. 
Other phenomena that also showed 
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Photographs illustrative of the behavior of 
photostress under strain. * * * * * 


up in the patterns in this test were 
grain fragmentation and slip lines, 
clearly revealed in measurable col- 
or bands. 

* * * 

From this test was determined 
the optimum shape for wire when 
it works as a spring, also the exact 
first localized yield point of the 
wire in such configuration, not the 
average yield value. The difference 
of the yield point determined first 
by a 1” gage length mechanical ex- 
tensometer and then by the photo- 
elastic coating technique reading 
local deformation was 30%, al- 
though the photoelastic coating for 
average yield point over 1” gage 
length agreed with the mechanical 
extensometer. Photoelastic coating 
on the entire length of the wire 
continually looks at each local area 
along its length. 

* * * 

Typical fringe patterns are 
shown in Figures 1 and 2 in the 
color slides (black and white in the 


paper). 
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Figure 2 * * * * * * * * * * 


There are many other industrial 
measuring possibilities with Photo- 
Stress in wire manufacture — for 
instance: 


1. Wire Drawing 


To measure the drawing load on 
the grip head, the hook on the head 
which engages the chain can have 
a PhotoStress frozen fringe strain 
gage mounted upon it (Fig. 1) and 
the unit calibrated in a testing ma- 
chine as a tension dynamometer. 
The frozen fringe gage performs 
the combined function of strain 
gage bridge, power supply amplifier 
and load indicator, read directly by 
eye. If the wire is being drawn onto 
a reel, the torque can be read by 
mounting a frozen fringe gage on 
the driving shaft of the reel (Fig. 
2). 


2. Wire Testing 


Plastic can be applied to wires of 
small diameter by the brushing on 
of liquid, similar to the preparation 
of cables with rubber or polyethy- 
lene insulation. A wire thus treated 
can be said to have a photoelastic 
extensometer mounted upon it to 
observe local plastic deformation or 
average yield point. The plastic 
coating can monitor the behavior 
of the whole length of wire sample 
up to fracture. 








PHOTOSTRESS SLEEV 
Figure 3 * * * * * * * * * * 
3. Cable Testing 


PhotoStress can serve as a cable 
extensometer by the bonding of 
small PhotoStress shells (two half 
shells) to the cable (Fig. 3), in 


(Please turn to page 1552) 
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Ropemaking is claimed to be one of the earliest known crafts with T 

evidence of hand or treadmill manufacture in many of the ancient civilisations. the 

The advent of the industrial revolution necessitated more speedy | ‘ee 
methods of production to cope with increased rope demands. ; mod 
Larmuth & Bulmer Limited have been producing rope and cable-making disp 
machinery for more than half a century and with early recognition a 
of the necessity for higher productivity and precision in manufacture a 
they produced the original high speed tubular Strander in 1910. St 
Now they have combined their skill and experience with the production io 
resources of a British Engineering Group of Companies to keep in step with tempo 08 
of demand for modern machinery, with higher speeds, differing bille 
materials and contemporary methods of rope construction. f 30’ | 
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Designers and Manufacturers of machines for electric cable, wire rope and soft rope production. \ 


LARMUTH & BULMER LIMITED 


In association with Mono Pumps Ltd., J. & E. Arnfield Ltd., Menrow Ltd., Carlisle Electrical Co. Ltd. 





Sales Office: 58 WHITWORTH STREET, MANCHESTER, ENGLAND Telephone numbers: CENTRAL 6711/2/3 


Agents in South Africa: Mono Pumps (Africa) (Pty) Limited, Audenshaw House, Wendall Street, Lakeview, Johannesburg. Telephone: 33-1112/3 
Agents in Australia: Mono Pumps Limited, Mono House, 132 Burwocd Road, Burwood, E. 13, Melbourne, Victoria. Telephone: BW. 0291 





Agents in Canada: The E. V. Larson Company Limited, 572 Queen Street, East, Toronto 2, Ontario. Telephone: Empire 4-2111 
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High Speed Rod Rolling— 
No. | Rod Mill, Guyahoga Works 





Many of you have no doubt 
heard or read something about our 
new No. 1 Rod Mill (see Fig. 0). 
In fact Mr. W. V. Magee, our 
Assistant Chief Engineer, gave a 
paper entitled “American Steel & 
Wire’s New Rod Mill’, which was 
published in the September, 1957, 
issue of the AISE magazine. We 
installed this high-speed mill at 
our Cuyahoga Works in 1956, and 
recently set a new 24 hour record 
of 2105 tons and a weekly record 
of 11,399 tons. I would like briefly 
to describe the operation, equip- 
ment and material flow, discuss 
some of the problems we encoun- 
tered and tell you how we en- 
deavored to overcome them. 

* * * 

This is a schematic drawing of 
the layout of the mill. We built 
this mill 14 feet above ground 
level so as to be able to accom- 
modate oil storage, reel pits, scrap 
disposal, locker rooms and other 
auxiliary equipment on ground 
level rather than in basements. 

* * * 

Steel is received in 10-15 tons 
chain lifts via gondola cars and 
trucks, and is stored in two ad- 
jacent billet yards (Fig. 1). The 
billets pictured are 314.” x 314” x 
30’ long and weigh approximately 
1050 pounds. Eventually, all bil- 
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by Earle L. Chamberlain 
Division Superintendent 
Hot Mills — Cuyahoga Works 
American Steel & Wire Division 
United States Steel Corporation 
Cleveland, Ohio 








Earle L. Chamberlain 


This paper was presented at the Annual 
Convention of The Wire Association on 
October 14, 1959, in Cleveland, Ohio. 
The author joined the company as a 
trainee in the Cuyahoga Works in 1934, 
working as a Scrap Baller on the No. 2 
Rod Mill. In July, 1944, after working 
at various assignments, he became Turn 
Foreman on this Rod Mill. He was made 
Temporary Department Superintendent, 
Rolling Mills in_1947, Department Sup- 
erintendent in 1948 and Division Sup- 
erintendent, Hot Mill Division, in 1952, 
his present position. 





[ 

+ 

i 
4 i 


lets will be 34’ long and weigh 
1200 pounds. Combined storage 
capacity of the two yards is about 
58,000 tons. 


* * * 


Billets scheduled for the mill are 
placed on the Billet Unscrambler 
(Fig. 2) directly from storage or 
gondola cars. The unscrambler has 
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two sets of oscillating skids located 
between stationary skids, which 
separate and align the billets be- 
fore they enter the furnace feed 
table trough. From there they are 
pushed into the furnaces by a 
charging car. Incidentally any com- 
bination of billets from one 
through four may be charged to 
the furnace at one time. An auto- 
matic billet counter records and 
totals the number of billets enter- 
ing the furnace. 
* * * 

The furnace will hold 250 billets 
and is of the two zone, side charge 
and discharge type, with a capacity 
of 100 tons per hour. It has an 
effective hearth area 38 feet wide 
and 70 feet long. Generally, natural 
gas and/or coke oven gas is used 
as the fuel for heating, but oil has 
also been used successfully. The 
fuel consumption is approximately 
250,000 cu. ft./hr. at capacity 
(1500 M BTU/Ton of steel). 

* * * 

Billets are charged to the mill 
through the use of an electrically 
operated “peel or pusher bar” (Fig. 
3) operating on oil-hydraulic cyl- 
inders. This entire unit travels the 
width of the furnace discharge 
door, in order to line-up the bar 
with any of the possible billet 
positions in the furnace. 








J 
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Reversible pull-out rolls, (Fig. 
4) located on the mill side of the 
furnace, aid the charging of billets 
to the mill. These rolls may also 
return a portion of a billet to the 
furnace in the event of a cobble 
in the Roughing Mill. 





The four strand mill (Fig. 5) 
consists of a maximum 23 stands 
for continuous rolling operations 
or 17 stands maximum for semi- 
continuous or looping operations. 
A speed of 6400 feet per minute 
is possible, when rolling contin- 
uously. The main “breakdown” 
sections of the mill consist of a 
five-stand first roughing mill, a 
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four-stand intermediate roughing 
mill, a six-stand intermediate fin- 
ishing mill, and an _ eight-stand 
finishing mill for continuous rol- 
ling — or a two-stand finishing 
mill for semi-continuous rolling. A 
total of 13,500 horsepower is used 


to drive the mill. 
* * 7 

The finest and coarsest size rods 
are produced by continuous rolling, 
and intermediate sizes are pro- 
duced on the semi-continuous mill. 
The size ranges produced continu- 
ously are #5 Rod through 27/64” 
and 1-5/32” through 1-1/2”. Inter- 
mediate sizes from 7/16” through 





1-1/8” are produced on the semi- 
continuous mill. 
* * * 

The looping mill is equipped with 
rotary disk dividing shears which 
are designed to cut and switch 
the rod in one motion. Therefore, 


we are able to supply our cus- 
tomers with either 500 or 1000 lb. 
bundles. 

* * * 

The roll housings are all of closed 
top construction and are equipped 
with oil film bearings and parallelo- 
gram devices for axial adjustment 
of the bottom rolls (see Fig. 6). All 
mill screwdowns are operated by 
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FINd answ 


“Engineers in our Metals Research Department think like fabricators and act 
like watchdogs in maintaining these superior standards for Scovill Mill Products... 


UNIFORMITY in metal composition that is unsurpassed in the industry. 
CONTROL of temper and grain size without significant variation...order to order, lot to lot. 


MINIMUM tolerances on width, thickness, length, straightness, 
and other critical customer specifications. 


FREEDOM from surface and internal defects. 
The industry's most advanced, convenient PACKAGING methods. 


“The answers to most fabricators’ metals problems 
can be found in these superior qualities of Scovill Mill Products... 
made better through close quality control to bring out the BEST in your products.” 





Walter D. France, Assistant Director, Metals Research Department. 
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Scovill Manufacturing Company, Mill Products Division, 99 Mill St., Waterbury 20, Conn. Phone Plaza 4-1171. 
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If you are planning a new product, let 
Scovill Technical Service help you se- 
lect the proper alloy, temper, finish, etc., 


copper to bring out the BEST in it... 


mill products 
bearing 
this trademark 


SCOVILL MANUFACTURING COMPANY 
MILL PRODUCTS DIVISION 

99 MILL ST., WATERBURY 20, CONN. 
PHONE PLAZA 4-1171 


MADE IN USA 
TO THE STANDARDS 
OF AMERICAN INDUSTRY 
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hand ratchet wrenches as shown, 
with the exception of No. 1 stand, 
where a motor drive is employed 
on each screw. To facilitate roll 
changes, each mill position has two 
complete roll housings so that the 
rolls can be set up in advance for 
the next size change because of 
worn passes. 
* * * 

A crop and cobble shear (Fig. 
7) for each line is located between 
the second roughing and the inter- 
mediate finishing stands. These 
shears go from stop position to 
rod speed and back to stop in one 
cycle. Their function is to crop 
the front ends of the process bars, 
and cut the process bar into short 
lengths in the event of a cobble. 


* * * 


Eight enclosed laying reels are 
utilized in coiling #5 rod through 
27/64” rod, and eight pouring reels 
(Fig. 8) for coiling course rod, 
running from 7/16” through 1- 
1/8”. Two special reels are used for 
rod measuring 1-5/32” through 1- 
ie’. 


* * * 
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Two drag conveyors (Fig. 9) 
serve both the laying and pouring 
reels. These conveyors in turn de- 
liver the coils to the Hook Con- 
veyor, which is approximately one 
mile in length. The lengthy Hook 
Conveyor is necessary to allow the 
rods to cool before reaching the 
Inspection Department. All inspec- 
tion, trimming and banding of coils 
is done while the coils are travel- 
ling on the Hook Conveyor. This is 
no simple matter when one stops 
to consider that as many as two 
hundred coils may be processed 
in one hour. Our inspection con- 
sists of upset, etch, nick and break 
and magnaglow testing. The coils 
are then removed from the Hook 
Conveyor at any one of five Un- 
loaders (Fig. 10). 


* * fe 
The rod bundle unloaders are 
designed with two rams and a 


transfer conveyor. While one ram 
is indexed in line with the Hook 
Conveyor and strips rod bundles 
from the hooks, the other ram is 
lowered into position and deposits 
its lift of bundles on the transfer 





conveyor. An overhead crane car- 
ries the lift away from the trans- 
fer conveyor with a “C” hook for 
direct shipment to the trade or 
for storage for our Wire Mill. 

* * * 


That, very briefly, is a descrip- 
tion of the mill and how it oper- 
ates. Now, let me mention a few 
major problem areas that were 
encountered. 

* * * 

The eight-stand finishing mill in 
general, including guide design 
and material, making 5 rod at 6000 
FPM and coiling low carbon 5 rod, 
were our biggest hurdles. 

* * * 

The grinding, setting and an- 
alysis of our friction guides proved 
to be more critical than we ex- 
perienced on our old slower speed 
rod mills. Because of the additional 
friction heat, guides would “pick- 
up” more readily, and cause a 
cobble. This pick-up was common 
to both oval receiving and twister 
guides. We experimented with 
many different guide designs, 
methods of grinding and guide ma- 
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*x * * 

Bronze receiving and _ twister 
guides in the finishing mill have 
proved to be our best material. 
Grinding the oval receivers with 
as short a bearing area as possible 
keeps pick-up down to a minimum. 
Increasing the degree of twist and 
improving the design of the nose 
of the twister guides also helps to 
reduce cobbles. 

* * * 

Running at these high speeds, 
the guides have to be set perfectly 
on the hole. A guide even slightly 
off the pass will give trouble fur- 
ther along in the mill. 

* * * 

We found that the installation 
of roller twister guides, (Fig. 11) 
in conjunction with our bronze 
twisters and bronze receiving 
guides, increased friction guide 
life, reduces mill cobbles and gen- 
erally stepped up our rolling effi- 
ciency. I might add that from a 
quality and yield point of view, 
because of the high rate of pro- 
duction, keeping the mill in top 
rolling condition at all times be- 
came even more important. The 
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operating crews became pseudo 
engineers, improving methods and 
procedures to stay ahead of the 
6000 FPM mill. They learned to 
adjust the roller twister guides to 
maintain proper twist when four 
bars were in the mill and to keep 
all the mill sections uniform, in 
spite of the long reach to the inside 


strand. 
* a - 


Maintaining a fixed metal line 
throughout the entire mill also was 
found to be very important. This 
is normally checked when rolls are 
set up for installation in the mill. 
To insure maximum accuracy, a 
surface gauge was designed to set 
the roll at precisely the proper 
height. 

* * * 

The snap shears (Fig. 12) ahead 
of #16 stand were originally de- 
signed to be operated manually by 
the motorman or one of the finish- 
ing mill crew. With four lines go- 
ing through the mill, it was very 
difficult to tell which one of the 
lines was cobbling. Since the stands 
are closely coupled, a cobble in 
one line often would knock out the 
other three lines. Consequently, 





removing a cobble became a serious 
problem. In some instances, the 
mill would have to be shut down 
and the overhead crane used to 
remove the cobble. To correct this, 
four photo electric cells and a 
timer have been installed behind 
#15 stand (Fig. 13). If the bars 
being rolled do not reach the 
switching cell within a given time, 
the shears will automatically cut, 
thus reducing the amount of scrap 
between the stands. 
* * * 

The laying reel pipes originally 
were 3/,” I.D. water-jacketed pipes, 
which extend out about six feet 
from our last finishing stand and 
thence into vertical air-operated 
switches. Beyond this point, we 
went into 114” I.D. high pressure 
descalers and water eliminators be- 
fore going into more 114” I. D. 
water-jacketed pipes. The radius of 
the curved pipes entering the lay- 
ing reels was about 614 feet, which 
was about 55” above the metal line 
of the finishing mill. 


* * * 
We found that on 5 rod high 
carbon, and on all grades of steel 
for sizes greater than 5 rod, little 
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or no difficulty was encountered 
delivering into the laying reels. 
But, while rolling low carbon 5 
rod, we had mysterious cobbles 
which could not be accounted for. 
We reduced our cobble frequency 
somewhat by installing 14” I.D. 
pipes on the delivery side of #23 
stand. However, our performance 
still was not satisfactory, so we 
replaced the vertical switches with 
horizontal switching, (Fig. 13) 
having simplified mechanical de- 
sign for more positive switching 
action. As shown in the picture 
(Fig. 13), water eliminators were 
added to prevent the rod cooling 
water from passing under the 
electric eye. The reel pipes were 
lowered so that the curved pipes 
leading into the reels had a radius 
of approximately 32”, which is 
about 1” above the metal line of 
the mill. Finally, the %4” I.D. 
water-jacketed pipes were replaced 
by short %/.” cast iron pipes (Fig. 
14) from our switches to the 
curved pipes. This combination has 
provided the best results to date. 
Eventually, we hope to install short 
curved cast pipes delivering into 
the reels. 














* * * 


The high finishing speeds of No. 
1 Rod Mill opened a new door for 


duction of a mill of such speed 
and capacity would pose problems 
of orientation and adjustment for 
our crews (Fig. 15). Many of the 
men had worked on a single strand 
mill — 2200 FPM maximum deli- 
very speed; some had experience 
on a three-strand mill with speeds 
of 3200 FPM maximum. However, 
the 6000 FPM speed presented a 
challenge, which I am happy to 
say has been successfully met. So 
well have our crews adjusted to 
the mill, that they are now able 
to pull cobbles and set guides while 
other strands still are rolling. The 
need of adjustment did not end 
with the operating crews. The 
technical background of our Main- 
tenance crews had to be developed 
further to keep pace with the 
modern mill design. Our Engineer- 
ing Department developed and uti- 
lized automatic controls insofar as 
practicable to reduce material hand- 
ling and increase production effi- 
ciency. The level of performance 
of the responsibilities associated 
with No. 1 Rod Mill had to be 
streamlined to meet the mill’s pro- 
duction potential. The mechaniza- 
tion of the Accounting and Pro- 
duction Planning system is pres- 
ently being installed to furnish 
operating statistics and schedules 
necessary for more efficient opera- 


The combination of four strands 
at 6000 FPM represented a break- 
through of technical ceilings, and 
the patience and understanding of 
supervisory and executive respon- 
sibilities proved to be an important 
asset during the early period of 
mill operations. 


* * * 


As a result, our production has 
been on a positive slope. In Febru- 
ary, 1959, we achieved what no 
other mill in the world has ever 
done; an average 515 tons per 
turn for 75 consecutive turns. Fur- 
thermore as I said earlier, a new 
24 hour record of 2105 tons, and 
a weekly record of 11399 tons have 
since been established. 


* * * 


Even in the face of this per- 
formance, we are confident that 
we have not yet reached the opti- 
mum efficiency of -No. 1 Rod Mill, 
and that has been proven by our 
March tonnage of 551 tons per 
turn for 83 consecutive turns; and 
a total of 45,734 tons for the 


month. 
* * * 


In conclusion, for those inter- 
ested in individual 8 hour records 
by sizes, they are as follows: 

















roll material analysis. A tough, ™ 4 Size Total Tons 
and possibly harder, composition is tons. New problems relating to 5 Rd. 648 
| needed to withstand the high tem- temperatures, structures of steel 5/16” 670 
peratures and rolling speeds. and testing procedures needed to 11/32” 732 
meet customer demands had to be 3/8” 691 
re See solved by our Metallurgical Depart- 27/64" 790 
It was natural that the intro- ment. 17/32” 780 
@ J @ 
wt Special Vuvitation to Our Reader 
You who are not now members of the Wire Association, but 
who are engaged in the production of rods, wire, wire products 
and electric wire and cable, are extended a cordial invitation 
to become a member of the Association and join with others in 
promoting and furthering the interests of our industry. 
A booklet describing the functions of the Association and a 
membership application card will be sent you upon request. 
RICHARD E. BROWN, Executive Secretary 
453 MAIN STREET STAMFORD, CONN. 
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Copper’s Future 





Earlier this year, in an address 
prepared for presentation before 
the National Association of Waste 
Material Dealers, I discussed the 
prospects for copper consumption 
and production over the years to 
1965. 


* * * 

On the demand side, I foresaw 
over-all copper consumption for the 
Free World in the year 1965 attain- 
ing a level of 5.1 million short tons, 
as compared with 314 million tons 
in 1958. 

* * * 

As for production, I indicated 
the likelihood of an increase in Free 
World copper mine capacity to 
something approaching 4%/, million 
short tons in 1965, as compared 
with 3.2 million tons in 1958. 


* * * 


I said at the time that my confi- 
dence in the future course of cop- 
per consumption was based on 
strong growth factors present in an 
expanding world economy. I 
suggested that a projection of 
these factors into the future lent 
support to expectations of a fur- 
ther rise in the world’s copper 
needs, a rise accompanied by in- 
creasing supplies selling at rela- 
tively stable prices. 

* * *x 

Nothing has happened in the in- 
tervening months to alter my 
confidence in copper’s future. The 
outlook for the industry is bright. 
Within the next few minutes, I 
propose to share with you the arti- 
cles of my faith in copper’s future. 

* * * 

An illustrious American patriot, 
Patrick Henry, coined a phrase ap- 
plicable to the present circum- 
stances when he declared, “I know 
of no way of judging the future 
but by the past.” 


* * * 
Copper’s past, as even the most 
jaundiced observer will agree, has 
been impressive. For the past 8,000 
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President 
Cerro de Pasco Corporation 
New York, New York 


Mr. Koenig prepared this address for 
presentation before the Non-Ferrous Divi- 
sion of The Wire Association on October 
14, 1959, during the Association’s An- 
nual Convention in Cleveland, Ohio. 





to 10,000 years the metal has been 
used in the service of mankind, and 
its consumption over the years, 
particularly in the interim dating 
from the Industrial Revolution, re- 
flects a steady upward trend. 


* * * 


This trend, furthermore, contin- 
ues upward despite the competition 
posed by aluminum, stainless steel, 
plastics and other corrosion resist- 
ant materials. These competitive 
materials will continue to impinge 
on the market for copper, but it 
is important to bear in mind that 
the penumbra zone where the com- 
petition occurs is limited and that, 
by contrast, the area wherein the 
unique characteristics of copper 
predominate and stand alone will 
continue to loom very large indeed. 

* * *x 

I should like to suggest that 
there is need at present for realism 
and confidence in the face of a ris- 
ing flood of propaganda to the ef- 
fect that copper, like the dodo bird, 
is a relic of bygone days. Copper, 
to be sure, is on the run, but I sub- 
mit that the course, as plotted on 
the usage charts, is one of constant 
ascent to higher ground. If this be 
retrogression, let us have more of 
it. 

* * * 

The simple truth of the matter 
is that, after thousands of years, 
the copper industry is still expand- 
ing. 

*x * *x 

The reasons may be found in 
three developments of major sig- 
nificance for copper’s future: 


First, the explosive rate of world popu- 
lation growth; 

second, economic expansion and in- 
dustrialization on an unprecedented 
worldwide scale; and 

third, the accelerated growth in pros- 





pect for the major copper-consuming 
industries. 


World population, according to 
the United Nations demographic 
yearbook for 1958, is growing at 
a net rate of about 85 persons a 
minute, 5,000 an hour, 120,000 
daily, or some 45 million human 
beings per year. This is the equi- 
valent of adding the inhabitants of 
a country the size of France to the 
world population annually. 

* * * 

World population grew slowly 
and spasmodically, held in check 
by epidemics, famines, droughts 
wars and other disasters, until it 
reached 500 million in the year 
1650. In the next three centuries it 
more than quintupled to a total 
currently in excess of 2.8 billion, 
and shows no signs of slowing 
down. By the year 2000, only 40 
years from now, world population, 
as projected by the U.N., will reach 
614, billion. 

* * * 

The annual birth rate is running 
far ahead of the death rate, and the 
rate of gain is being applied to an 
ever-larger numerical base. Fur- 
thermore, the death rate could de- 
cline even faster if scientists score 
new break-throughs against heart 
disease, cancer and other killers. 

* * * 

In any event, demographic ex- 
perts foresee a new wave of births 
starting in the late 1960’s as the 
postwar baby crop reaches the age 
of parenthood. This wave may lead 
to still another, bigger expansion 
as the century closes, when the 
second postwar generation in turn 
begins marrying and having child- 
ren. 

* * * 

Now what does this foreshadow 
in terms of prospective world de- 
mand for a raw material such as 
copper? World population, taken 
alone, is not in itself translatable 
into economic growth, except as 
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related to the simple needs for 
food, clothing and shelter. Given a 
vast technological revolution in 
combination with a _ burgeoning 
world population, plus dramatic 
new political and social changes in 
effect over much of the world, and 
you have a dynamic situation in- 
deed. 
* . * 

In these circumstances, more 
people will mean more markets for 
business and industry, a growing 
demand for more goods, all the 
things that signal the presence of 
a thriving world economy. Indus- 
try will find it necessary to dig 
deeper into world reserves of fuel 
and minerals. Modern technology 
will be hard pressed to keep pace 
with everyday needs. As a result, 
population analysts foresee a 
search for new sources of power 
to replace the fossil fuels—oil and 
coal, new farming methods to 
boost yields per acre, new ways of 
obtaining the water vital to exist- 
ence, and new techniques for re- 
covering food and raw materials 
from the ocean depths. 

* * * 

Given these conditions, the de- 
mand for copper will continue to 
expand, and the rate of expansion 
may well stimulate a search for 
new ore on a scale unprecedented in 
copper’s long history. The pro- 
spective demand is illustrated by 
reference to the ratio of United 
States’ versus the outside world’s 
copper consumption. William P. 
Shea, writing in a recent edition of 
Engineering and Mining Journal, 
points up the fact that the United 
States, comprising 7% of the 
world’s population, is absorbing 
over 35% of the world’s entire pro- 
duction of copper. There is thus an 
indicated assurance of a continu- 
ing expansion of world copper con- 
sumption as the other 93% of the 
world’s population raises its stand- 
ards of living and becomes more 
“copper-minded” than heretofore. 

* * * 

There can be no question of So- 
viet Russia’s emergence as a for- 
midably industrialized nation. In 
the economic sphere, the Commu- 
nists have hit the headlines with 
Mr. Khrushchev’s fixing on 1965 
as the year by which to fulfill the 
Soviet production targets first 
planned for 1972—targets which 
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would send Russian production 
surging ahead of Western Europe’s 
and bring it within sight of Ameri- 
ca’s present strength. Our major 
competitor happily is still behind 
us, but, if you clock his speed, you 
will find that he’s going fast. In 
fact, he’s going much faster than 
we are. 
* * * 

Even more remarkable in its 
way is the Chinese claim to have 
doubled food production by total 
mobilization of the Chinese coun- 
tryside. China has announced long- 
term plans for industrial expansion 
patterned along the lines of Rus- 
sia’s five-year plans. The manner 
in which she has mobilized her 
strength in boosting agriculture 
output suggests that her progress 
in the industrial sphere will be no 
less dramatic. India and Indonesia 
both have ambitious industrial de- 
velopment programs under way. 
Among Latin American countries, 
Mexico, Brazil and Argentina are 
fostering both power development 
and industrialization. 

* * * 

The industrialization of the so- 
called underdeveloped areas of the 
world will quicken the demand for 
copper. And however modest the 
initial requirements or slow the be- 
ginning rates of growth, their ap- 
plication to such a large proportion 
of the world’s population indicates 
a steady progression in over-all de- 
mand which the world’s copper pro- 
ducers will be called upon to meet. 

* * * 

In this connection it is interest- 
ing to speculate what the world de- 
mand for copper will be when the 
rest of the world raises its per capi- 
ta requirements above present lev- 
els. As matters now stand, the per 
capita consumption per annum of 
virgin copper by the United States 
amounts to approximately 15 
pounds. The corresponding figure 
for the rest of the world is in the 
neighborhood of 234, pounds. As- 
suming that the same copper con- 
sumption ratios remain fixed over 
the next five years, and using popu- 
lation projections based upon the 
most recent United Nations’ stud- 
ies, world copper consumption in 
the year 1965 would total about 4.2 
million short tons. 

* * * 


Now, let us assume momentarily 


that the per capita requirements 
for the remainder of the world 
were to undergo an increase over 
the next five years to a level one- 
third that of the current United 
States figure, thereby making the 
ratio 14.7 pounds U. S. versus 4.9 
pounds elsewhere. In that event, 
assuming the projected population 
growth mentioned a moment ago, 
total world copper consumption by 
the year 1965 would attain a level 
of 6.4 million tons, as compared 
with my earlier projection of 5.1 
million short tons. 
* * * 

It is in order to observe at this 
point that there is always a danger 
of overinflating the extent of fu- 
ture trends if one relies too heavily 
on hypotheses based upon guessti- 
mates, for example, of anticipated 
growth in per capita consumption. 
The essential point which bears 
repeating, however, is that of the 
definite correlation which exists be- 
tween expanding industrialization 
and the need created thereby for 
increased copper supplies. 

* * * 


Having now considered the burg- 
eoning growth on a world scale of 
the twin factors of population and 
industrialization, we come next to 
the increased requirements implicit 
in the expansion of the major cop- 
per-consuming industries. 

* * * 

Most of the present industries 
using copper continue to show 
strong growth characteristics and 
several powerful consumers of the 
metal, of which atomic energy is 
one example, have been recently 
added to the list. 

* * * 

Taking copper in all its forms, 
almost half the world’s consump- 
tion goes into various electrical 
uses, including power transmission, 
electronics, communications, elec- 
trical equipment, transportation 
and complex weapons systems. Mo- 
tor vehicles absorb about a tenth 
of the world’s copper supplies, and 
building construction another tenth 
of the total. Shipbuilding and re- 
lated engineering industries take 
approximately a fifth, and this area 
of usage combined with the indus- 
tries just mentioned — electrical, 
motor vehicles and construction— 
account for perhaps nine-tenths of 
world consumption. In addition, of 
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course, significant quantities are 
absorbed in aircraft, rockets and 
missiles, railroad equipment, appli- 
ances, machinery and equipment, 
coins, water distillation, scientific 
instruments, utensils and jewelry, 
to mention a miscellaneous but im- 
portant grouping. 
* * * 

Obviously, the future rate of in- 
crease in copper consumption will 
depend, first, on the future pros- 
pects for each of these consuming 
industries, and second, on the 
changes that may occur in respect 
of the usage within these indus- 
tries of copper and its alloys. 

* * * 

Broadly speaking, the progress 
made by the electrical industries is 
geared to the rate at which elec- 
trical demand grows. Throughout 
the first half of the Twentieth 
Century, electricity consumption in 
the United States and Great Brit- 
ain doubled every decade and, tak- 
ing the world as a whole, there 
seems little reason to doubt that 
this rate will be maintained, if not 
greatly exceeded. 

* * * 

A recent industry survey, for ex- 
ample, forecast a rate of increase in 
the United States of considerably 
more than 110% during each of the 
two decades from 1955 to 1975. 
Other informed sources report, 
with regard to the future consump- 
tion of electrical energy abroad, 
that the rate of growth for the 
Free World outside the United 
States should be little, if any, less 
than the growth anticipated here. 

* * * 

The transmission of power con- 
tinues to be a major market for 
copper, even though aluminum has 
succeeded in taking over in the 
field of overhead high voltage lines. 
Power generation, however, con- 
tinues as a significant copper-con- 
sumer for heat exchangers and in 
windings for motors, generators 
and transformers. In high voltage 
undergroud lines, copper is a prime 
necessity and this usage should ex- 
pand in proportion to the rate of 
population growth. 

* * * 

Telephone and telegraph wire and 
cable represent major markets for 
copper, and with the upward surge 
of world population, an increase in 
demand appears inevitable. Here in 
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the United States, at the close of 
last year, more than 66 million tele- 
phones were in use, a figure which 
industry spokesmen predict will be 
boosted to 76 million by the year 
1965. The central office equipment 
required to service this expansion, 
together with the coaxial cables 
and myriad components in radio 
equipment and telegraph sending 
and receiving equipment, all add to 
the size of the major market rep- 
resented by the communications in- 
dustry. 
* * * 

Other factors supporting the 
long-term growth in the electrical 
uses of copper are increased electri- 
fication of industry, as in the case 
of electric furnaces and rolling 
mills, and the general trend toward 
automation. Printed circuits, for 
example, represent a growing 
market for copper, as does the 
field of computers. Univac, to cite 
one instance, uses approximately 8 
tons of copper and copper alloys, 
or roughly 40% of its total weight 
of 2014 tons. 

* * 7 

The shipping industry, to turn 
next to another major consumer, 
faces an expansive future. If world 
trade continues to grow at, or im- 
prove upon, the recent rates of 5% 
to 6% per annum, based upon 
world exports, then more ships will 
be needed. And older vessels will 
of course need replacing. Under 
these conditions, there seems little 
reason to suppose copper will be 
used to any less extent than in the 
past. Although some influence on 
the fittings side may be exerted 
by plastics and aluminum, the in- 
troduction of radar, fire detection 
systems and mechanical handling 
gear may very well work the other 
way and stimulate the use of cop- 
per. In addition, the expanded use 
of underwater craft, and in partic- 
ular of nuclear submarines, pro- 
vides a further source of demand. 
The Navy’s latest nuclear under- 
seas craft, for example, requires 
something on the order of 50,000 
feet of copper tubing in hydraulic, 
air and lubricating oil lines, not 
to mention miles of copper wire in 
electrical circuits. If expansion of 
the shipping and marine industry 
proceeds at a rate suggested by 
these developments, the industry 
may be expected to absorb 1,000,- 


000 tons of copper by the year 
1965. 


* + * 

The recent and projected expan- 
sion of the world economy has an 
important concomitant in automo- 
bile production and use. Production 
of motor vehicles has increased by 
an average of approximately 4% 
a year over the past 25 years out- 
side the United States, and the 
rate of growth within this country 
has proceeded a good deal faster. 
In the long run there can be little 
doubt that world demand for mo- 
tor vehicles will continue to grow 
as personal incomes rise and com- 
mercial needs expand. A rough pro- 
jection of the past trend—ad- 
mittedly without reference to in- 
come or population movements, in 
themselves a statistical exercise— 
suggests that vehicle output might 
rise another 30% by 1965. Indus- 
try spokesmen in this country pre- 
dict that new car sales will mount 
to 8 million annually in 1965, as 
compared with output this year in 
the neighborhood of 6 million. Cop- 
per has lost a part of its automo- 
tive market to aluminum, but mo- 
tor vehicles will continue to be ma- 
jor consumers. The average 1958 
model car used 40 to 50 pounds of 
copper, and the possibility of in- 
creased demand for air condition- 
ing units, which require up to 30 
pounds of the metal, suggests that 
copper may well hold its own in 
the motor car field, with consump- 
tion by 1965 approaching 500,000 
short tons. 

* * * 

In regard to building construc- 
tion, there are no over-all figures 
for the world as a whole, although 
in the United States home building 
has averaged about 1.3 million 
units annually. Something of a 
boom in house building has oc- 
curred over the past year, how- 
ever, as builders in this country, 
taking advantage of the low inter- 
est rates of a year ago, started 
new houses at a near record pace. 
There are indications that this lev- 
el will not be maintained, since the 
basic demand for new housing, as 
measured by the number of new 
family or household units seeking 
dwellings, is at a low ebb because 
of the low birth rates of 20 years 
ago. As the so-called “war babies” 

(Please turn to page 1546) 
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Drawing Titanium and Zirconium Wire 


by Robert Knight 


Sales Manager 


Johnston & Funk Metallurgical Corporation 





Titanium and zirconium, two of 
the more glamorous metals in in- 
dustry today, have become firmly 
established in many specialized ap- 
plications; but, even so, many 
people still are quite unfamiliar 
with these new metals. I believe 
it is important, therefore, to re- 
view, first, the manufacture, char- 
acteristics, and applications of ti- 
tanium and zirconium and to de- 
scribe briefly the nature of this 
particular business before discus- 
sing the drawing of titanium and 
zirconium wire. 


* * * 


Both titanium and zirconium are 
very abundant in the earth’s crust 
— titanium in the form of rutile 
(Ti0.) and zirconium in the form 
of zircon sand. 


* * * 


Oxides of either metal are first 
prepared and then reacted with 
chlorine, the product being titani- 
um or zirconium tetrachloride. Sub- 
sequently, the tetrachloride of 
either metal is reduced with sodi- 
um and the pure metal is obtained 
in the form of a spongy mass, 
plus sodium chloride (salt). Leach- 
ing with water follows to wash 
the excess salt from the sponge. 


* * * 


Molten titanium and zirconium 
are extremely reactive with nitro- 
gen, oxygen, hydrogen, and carbon 
and will dissolve large quantities 
of these elements. This interstitial 
contamination adversely affects the 
workability and properties of both 
metals to such an extent that 
double vacuum melting by the con- 
sumable electrode process is re- 
quired to produce ingots that are 
pure enough for fabrication and 
use in industry. 

* * * 

Titanium and zirconium ingots 
can be processed on standard mill 
equipment, but special precautions 
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must be exercised to minimize con- 
tamination from the elements pre- 
viously mentioned. Hydrogen can 
also be absorbed at room tempera- 
ture during pickling. Fortunately, 
hydrogen, which penetrates 
throughout the base metal, can 
be reduced to acceptable levels (see 
Table 1) by vacuum annealing at 
temperatures from 1200 to 1500° 
F, and at pressures below 3 mic- 
rons. 


TABLE 
Max. Permissible 
Specification Grade Ho Content 
AMS-4900 JF-55 150 ppm 
AMS-4901 JF-70 150 ppm 
AMS-4911 IF 6A1-4V 150 ppm 
AMS-4925 JF 4Al-4Mn 125 ppm 
AMS-4953 JF 5A1-2.5Sn 150 ppm 


Oxygen and nitrogen contamina- 
tion at the surface occurs even 
during the shortest exposure now 
possible in mill processing. This 
contaminated layer is removed 
from titanium by sandblasting, 
salt bath descaling and/or pick- 
ling in HNO, + HF. In the case 
of zirconium, sand or metal-grit 
blasting is the most practical 
method for removing the oxide 
layer. 

* * * 

Titanium weighs only 56% as 
much as steel and the pure metal 
and alloys possess tensile strengths 
which result in strength-to-weight 
ratios exceeding those of nearly all 
steels. This attractive character- 
istic makes titanium ideal for 
numerous applications in the air- 
craft industry. 


* * * 


The high temperature character- 
istics of titanium permit continous 
service at temperatures up to 800° 
F and for brief periods up to 2000° 
F. Titanium exhibits phenominal 





resistance to corrosion, is immune 
to salt water, marine atmospheres 
and to many acids, alkalies and 
other chemicals, and is rapidly re- 
placing other materials in the food, 
chemical and marine industries. 


* * * 


The use of (hafnium-free) zir- 
conium as a structural material in 
nuclear reactors is growing rapidly 
because of its combination of pro- 
perties: 


Low neutron absorption, 

Suitable mechanical properties, 

Satisfactory resistance to radiation 
damage, 

Excellent corrosion resistance. 


* * * 


Zirconium is resistant to attack 
from both acids and alkalies and 
offers excellent performance and 
longer life where exposures to both 
types of corrosive media is en- 
countered. 

* * * 


Most of the titanium and zir- 
conium is produced today by six 
major concerns. The production of 
titanium and zirconium wire is 
currently confined to a small num- 
ber of shops which are part of or 
closely associated with the major 
producers and has not yet been 
undertaken by small independent 
manufacturers for a number of 
reasons. 

* * * 


The magnitude of this business 
is small when compared to the steel 
and copper wire industries. Orders 
usually consist of pounds rather 
than tons. 

* * * 


Applications for titanium wire 
presently lack diversification and 
depend, for the most part, on air- 
craft contracts. This leads to ex- 
treme peaks and valleys in de- 
mand. 
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Zirconium wire also lacks diver- 
sification of applications at the 
moment; it depends mostly on the 
atomic power industry and, con- 
sequently, is also a cylical business. 
Currently, efforts to alleviate this 
situation are being made through 
extensive market research which 
is aimed at developing a more di- 
versified field of application for 
both metals. 


* * * 


Typical mechanical properties 
for annealed titanium and zirconi- 
um are shown in Table II. It will 
be noted that for titanium the 
yield strength closely approaches 
the ultimate tensile strength. Be- 
cause of this close proximity of 
yield strength to ultimate tensile 
strength, reductions per pass tend 
to be quite small in order to avoid 
breakage during cold drawing. Re- 
ductions of 25% are sometimes 
used ; however, 12% reductions are 
more common. At elevated tem- 
peratures, the ultimate-to-yield 
strength ratio increases markedly. 
This permits heavier reductions 
per pass; however, to date the 
operating problems associated with 
hot drawing have prevented this 
type of processing from competing 
successfully with cold drawing. 


At this point, I wish to advise 
that we do not have nearly the 
experience possessed by the older 
and more established wire indus- 
tries, such as steel and copper.’ I 
believe, however, that a discussion 
of our experience to date will be of 
value and interest, since we no 
doubt have encountered problems 
that are related to other wire- 
drawing industries. 

* * * 

In our plant, we start with 14” 
diameter to 5” diameter hot-rolled 
annealed coils. These coils are care- 
fully inspected for laps, seams, 
and other defects that subsequent 
drawing will not eliminate. In ad- 
dition, the coils are analyzed for 
hydrogen content, since our ex- 
perience has shown that a hydro- 
gen level in excess of 80 ppm in 
these metals approaches the upper 
limit for satisfactory workability. 

* * * 

Titanium coils are descaled in 
a molten salt bath running at 850- 
1000° F. Subsequently, the coils 
are immersed in a hot sulphuric 
acid bath, then in a bath consist- 
ing of nitric and HF acids. Zir- 
conium cannot be successfully 
descaled in the salt bath and, 
therefore, all surface cleaning is 


TABLE II 
Typical Mechanical Properties of Annealed Titaniim and Zirconim 
Hardness 
Brinell 
Ultimate Tensile Yield Strength Percent 3000 KG 
Grade Strength, psi 0.2% offset, psi Elongation Load Rockwell 
JF-40 65,000 55,000 23 ini" 140 45 Ra 
JF-55 80,000 65,000 21 ini" 190 58 Ra 
JF-70 90,000 80,000 20 in 1" 220 64 Ra 
JF 4A1-4Mn 150,000 140,000 4 ini 320 34 Re 
JF 6A1-,V 140,000 130,000 15 ini 310 33 Re 
JF 5A1-2.5Sn 130,000 120,000 15 inl" 290 31 Re 
Unelloyed 
Zirconium 60,000-70,000 35,000-45,000 25-30 in 2" 715-85 Rb 
Zircaloy II '™,000-80,000 45,000-55,000 20-25 in 2" 85-95 Rb 
An additional problem in draw- accomplished in these same acid 
ing titanium and zirconium wire baths. 


is the inherent tendency of these 
metals to gall or seize in the die. 
For this reason, it is extremely 
important that titanium and zir- 
conium be properly prepared in 
order that a continuous, adherent 
coating of lubricant is maintained 
during the drawing operation. This 
galling or seizing problem is an- 
other reason why titanium and 
zirconium are drawn with light 
drafts and also at slow speeds of 
only 30 to 100 feet per minute. 


* * * 


NOVEMBER, 1959 


* * * 


After cleaning, heating in air 
is employed to produce a light 
surface oxide which improves ad- 
herence of the lubricant. In addi- 
tion, a lime coating is usually 
baked on to serve as a carrier for 
the lubricant. Calcium or lithium 
stearate soaps with EP additives 
or, in some cases, moly-disulphide 
are used for lubrication. Colloidal 
graphite suspensions in proper ve- 
hicles and other coatings are also 
used. Basically, the problem of lub- 


rication involves selecting a lubri- 
cant that will adhere to the wire, 
will not break down under the 
high temperatures developed in 
drawing, and can be removed read- 
ily after drawing. 

*x * * 


Proper annealing, needless to 
say, is a very important step in 
successfully drawing titanium and 
zirconium. In our shop, pure ti- 
tanium is heated to 1350° F, held 
14 hour at temperature, and cooled 
in air. Titanium alloys, such as 
4A1-4Mn and 6A1-4V are annealed 
at slightly higher temperatures 
and quenched in water. Zirconium 
and Zircoloy-2 are annealed 14 
hour at 1250° F and cooled in air. 
Vacuum annealing is used if re- 
quired by the customer’s specifi- 
cation, or when the hydrogen con- 
tent of the material reaches an 
undesirable level. 

* ath 

Tungsten carbide dies are used 
for essentially all drawing opera- 
tions. Diamond dies are sometimes 
used for very fine wire. Die design 
is apparently an idiosyncrasy of 
the particular plant involved. Un- 
der the conditions in our plant, we 
find that short bearing dies with 
a low approach angle are most 
satisfactory. A significant change, 
however, in any of the other fac- 
tors — particularly lubrication — 
might have a decided effect in our 
die design. 

*x *x *x 

Fastener stock, which is ordered 
straightened and centerless ground, 
in sizes ranging from .196” to .320” 
actually makes up the bulk of our 
titanium business. Other titanium 
wire mills produce this type of 
product by centerless grinding hot- 
rolled stock to size; however, we 
cold draw before centerless grind- 
ing and find that this results in 
improved properties in the finished 
fastener stock. 


* * * 


Every day the customers’ re- 
quirements are becoming increas- 
ingly more stringent. In meeting 
these demands for higher quality, 
We are gaining excellent experi- 
ence. Recent development work 
with new lubricants and dies indi- 
cate that we may soon be able to 
draw titanium and zirconium wire 
with heavier drafts and at least 

(Please turn to page 1547) 
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Weaving Wire Quality 


Many types of woven wire pro- 
ducts are covered in the broad field 
of wire fabrications. These include 
spiral belting, field and industrial 
fencing, netting of a number of 
types, wire cloth welded fabrics, 
and so forth. 


* * * 


Choice of materials depends up- 
on the specialized uses, involving 
mechanical properties, such as elas- 
ticity, yield point, yield strength, 
tensile strength, ductility, tough- 
ness and brittleness. 


* * * 


Chemical and physical qualities 
are determined by customer re- 
quirements, and not necessarily by 
the fabrication processes, yet pro- 
ducers must give consideration to 
the latter, since some properties 
contribute to better quality and 
production costs, while having 
little effect on the finished product. 

* * * 

In bobbin and shuttle weaving, 
for example, the wire needs to be 
soft, smooth in finish, and uniform 
in size. Black fully annealed steel 
wire of an .06 to .08 carbon content 
has been found to be ideally suited 
to such weaving. Black annealed 
wire, being less slippery, lends it- 
self to weaving in a uniform pat- 
tern. Where warp and fill wires are 
both crimped, a higher carbon con- 
tent is desirable. 

* * * 

Major improvements have come 
into the wire cloth field recently, 
greatly emphasizing the need for 
quality wire. 


Galvanizing Tip 


The nature and amount of layers 
of the zinc-iron alloys are consid- 
ered to be controlling factors in- 
fluencing coating ductility and ad- 
herence. Thicker layers of these 
alloys are felt to be less adherent 
and galvanizing processes that pro- 
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Readers are invited to send us how-to- 
do-it items for this department. For 
each item received that is published we 
will pay contributors $10.00. Your co- 
operation will be appreciated by us and 
our many readers. May we hear from 
you? 





duce few alloy crystals on the base 


steel yield coatings with good 
forming qualities. 
*x *x * 


It is important not to have resi- 
dual iron left on the stock as a 
result of pickling or to allow newly 
formed rust on the rod or wire 
to be carried into the moiten zinc. 
The freedom from such oxides re- 
duces the formation of dross and 
improves the ductility and adher- 
ence of the zinc coating. 


Ten-Mile Lengths 
of Unwelded Wire 


Coils of phosphor bronze wire 
weighing more than 1000 pounds 
and containing a single strand 
measuring approximately 10-miles 
in length have been produced by 
Riverside-Alloy Metal Div., H. K. 
Porter Company, Inc. Special con- 
tinuous casting techniques and 
equipment, exclusive with River- 
side-Alloy in the United States. 
has enabled the division to add 
the new giant coil to their product 
line. 

* * * 

The new 1000 pound coils were 
produced primarily for the Four- 
drinier industry. Manufacturers of 
these huge screens for paper mak- 
ing machines had long desired a 
coil of wire larger than the con- 
ventional 100 pound size. These 
giant coils are now saving Four- 
drinier screen manufacturers 
countless production hours by 
slashing down-time. 


* * * 


First tested in 1958, the 1000- 
pound coils proved successful and 
were quickly put into full-scale pro- 
duction. In addition to the length 





The new 10 mile coils present a striking con- 


trast to regular size 
background. as * * 


in the 


coils shown 
* * a ” ” * 


of the unwelded, one-piece wire 
strand, a definite quality improve- 
ment was noted. The special con- 
tinuous casting equipment made 
possible a consistently dense homo- 
geneous composition for all metal 
produced, eliminated the porosity 
inherent in most conventional cast- 
ing methods and produced finished 
wire that is unusually sound. 


Spring Winder for Maintenance 


A useful little hand-operated 
spring winding device has been de- 
veloped by the Advance Car Mover 
Co., Appleton, Wisconsin, for mak- 
ing single or small quantities of 
springs. 

* * * 

The device will make right or 
left hand coils, tension, compres- 
sion, or torsion springs with inside 
diameters of from 1% inch to 114 
inch. Wire diameters accommo- 
dated can range from fine music 
wire up to 3/16 inches. 

* * * 


Clamped on a bench, it can make 
springs for maintenance or experi- 
mental applications. A pitch gauge 
regulates the distance between 
coils, which may be disengaged 
when winding compression springs. 


Sags Eliminated by Furniture 
Back Development 


Engineered for time-labor-dollar 
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savings and for complete flexibility 
in the springing of upholstered 
furniture backs is the new Kay- 
Bar, a new simplified unit an- 
nounced by Kay Manufacturing 
Corp., Brooklyn 1, N.Y. The Kay- 
Bar units are available with two 
or three coils and in varying 
heights, pressures and _ lengths. 
* * * 

Each unit can be installed by the 
use of only six small staples and 
can be supported equally well with 
strip webbing or with edgewire 
backing. The new Kay-bar, to- 
gether with the firm’s widely used 
Knife-Edge back units, enables the 
company to provide units with 
more flexibility to the springing 
of furniture and sectionals of all 
widths, especially to curved and 
round-the-corner pieces, inasmuch 
as Kay-Bar units can be spaced 
according to particular needs. 

* * x 


Most important feature of the 
new unit is its ability to hold up 
the edgewire forming the top line 
of the upholstered back without 
allowing any sagging. The firm will 
make a complete line of springs, 
spring assemblies, and accessories 
for the furniture industry. 


—Courtesy of National Association 
of Furniture Manufacturers 


Beryllium Copper 


The addition of 1.80 to 2.1 per- 
cent of beryllium to copper pro- 
duces some remarkable properties 
in wire—great strength, an ability 
function over wide ranges of tem- 
perature variations without change 
of characteristics, and resistance 
to fatigue—making the wire in- 
valuable for such things as springs, 
although it has many applications. 

* * * 

As with most metals, annealing 
is required after reductions of 60 
to 85 percent, if further drawing 
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is to be done. The alloy derives its 
tensile strength mainly from cold 
working. The standard hardening 


treatment calls for heating an- 
nealed wire for three hours at a 
temperature of 600°F, or for two 
hours for cold drawn stock. This 
low temperature is easy to control 
and not critical as to time. It gives 
the highest strength and hardness. 


Phosphate Coatings 


The purpose of phosphate coat- 
ings on ferrous rod and wire is to 
interpose between the metal and 
the die a tenacious layer that 
serves as an added lubricant for 
the wire as it passes through the 
die. 

* * * 

Coatings are complex ferrous— 
ferrous phosphates and other mixed 
iron compounds produced by a 
chemical reaction with the metal, 
which ceases upon removal from 
the solution and rinse. The com- 
pound formed, however, remains 
firmly bonded to the metal, with 
dimensional, weight, and appear- 
ance changes only slightly different 
from that of the pickled steel. 


* * * 

The crystalline coating thus ob- 
tained has the ability to absorb 
and retain the usual drawing lubri- 
cants carrying them through the 
point at which deformation takes 
place. 

* * * 

Substantial improvement in die 
life, stepped up production, corro- 
sion resistance and uniformity of 
appearance and quality result from 
the use of this added step in the 
preparation of rod for drawing. 


Water and Wet Copper Drawing 


The behavior of wet lubricants 
depends to a marked extent on con- 
ditions encountered in a mill, as 


few mills have the same equip- 
ment, lay-out and _ conditions. 
Water, for example, may vary 
within fairly narrow limits, but 
since wet drawing lubricants con- 
tain over 90 percent water, its 
“hardness” may vary from 0 to 600 
parts per million. 
* * * 


Water softened by the common 
municipal process usually results 
in a hardness of 75-90 parts per 
million, with an alkalinity in terms 
of pH of 9.5 to 10.25. Where mills 
are not able to use municipal water, 
it is commonly softened by the zeo- 
lite principle, but if very hard 
water has been softened to the 
saturation point by going through 
this system, precipitation of the 
soap may result, the stability of 
the fat emulsion may be affected, 
and a clogging of dies often is 
experienced. 


* * * 


It is desirable to use a contin- 
uously softened water rather than 
batch softening or the adding of a 
softener to the lubricant. Some- 
times water is polluted by acid. For 
this reason periodic pH tests 
should be made to make sure that 
the water has a pH of 8.5 to 10 —a 
satisfactory lubricant range. Too 
low a pH will cause an excessive 
formation of copper soap, which 
gums dies and clogs pipes. Too 
high a pH is equally bad, resulting 
in poor lubrication and excessive 
die wear. 

* * * 


In freshly made up solutions the 
pH is at its peak, but this drops 
as the lubricant is used, largely due 
to the presence of carbon dioxide 
in the atmosphere. The reverse 
may take place under certain con- 
ditions, as when the rate of draw- 
ing wire is great in relation to the 


(Please turn to page 1543) 
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Production and Laboratory Control of High 
Quality Polyvinyl Chloride Compounds for 


Wire and Cable Insulations and Jackets 


by Quentin R. Ball 

Assistant Superintendent, Cable Engineering Laboratories 
Wire and Cable Division 

Northern Electric Company Ltd. 
Lachine, Quebec, Canada 





The rapid growth during the 
past fifteen years in the utiliza- 
tion of plastics has resulted in 
these materials achieving a posi- 
tion of importance second only to 
copper in the wire and cable in- 
dustry. Figure #1 shows this 
growth — relating pounds of ther- 
moplastics to pounds of copper 
used. The wire and cable industry 
has long been one of the largest 
users of copper and it is now one 
of the largest users of thermo- 
plastics. Accordingly, progressive 
management in this industry has 
been prompted to investigate the 
advantages of mixing these com- 
pounds in their own plants, as has 


been the case with rubber for 
many years. 
In-Plant Mixing 
Although a _ diversified cable 


plant utilizes most of the plastics 
in general use to-day — polyvinyl 
chlorides, polyethylenes, poly- 
amides and polyesters, polyvinyl 
chloride compounds for extrusion 
are the first group considered for 
in-plant mixing. This is because, 
unlike most other plastics, the 
characteristics of the final com- 
pound result mainly from the ad- 
mixture of a number of other 
ingredients to the resin. This can 
be done equally well away from 
the polymerization plant. Using an 
electrical grade of PVC resin, the 
large spread of properties available 
depends upon the types of plasti- 
cizers, fillers and stabilizers used. 
* * * 

The mixing of these PVC com- 
pounds in the electrical cable plant 
offers a number of attractive feat- 
ures. These include economy of 
manufacture, improved flexibility 
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Quentin R. Ball 


Mr. Ball received an engineering degree 
from the University of Toronto in 1940 
and immediately joined the Northern 
Electric Company. Since then, with the 
exception of the period of 1945 and 
1946 spent at the Massachusetts Insti- 
tute of Technology doing post graduate 
work, he has served in various engineer- 
ing capacities. He has been in charge of 
their Cable Engineering Laboratories since 
1952. He is a registered professional 
engineer and a member of several en- 
gineering societies. 

This paper was presented at the Annual 
Convention of The Wire Association on 


October 14, 1959, in Cleveland, Ohio. 





of operation while inventories are 
reduced, lower handling charges, 
opportunity for the development 
of ones own compounds and direct 
control over the actual compound- 


ing process. 
* * *x 


Polyvinyl chloride compounding 
processes are of two general types 
— one wherein the materials are 
mixed hot in a fluxed state, as 
occurs in banbury mixing, the 
other where the ingredients are 
thoroughly mixed in an unfluxed 
state, usually at a temperature just 





below the fluxing point. The latter 
method is referred to as dry blend- 
ing. A comprehensive evaluation 
of the various types of equipment 
which may be employed for this 
process was given in a paper by 
M. G. Caine (1) before The Wire 
Association at the Annual Conven- 
tion in 1952. 


Choice of the Process 


The dry blend process has cer- 
tain advantages over the melt mix 
process, one of the more import- 
ant advantages being that the 
lower heat history obtained with 
the dry blend process results in 
final insulations with better electri- 
cal properties. However even with 
the dry blending processes the heat 
history can vary depending on the 
method used and the controls main- 
tained. This was one of the factors 
which, in our case, led to the se- 
lection of a mullor type blender. 
With this equipment there is an 
intensive mixing of relatively small 
batches of compound during a 
short cycle and there is a uniform 
heating of the ingredients during 
the mixing as is shown in Figure 
#2. 


* * * 

The exceptionally good disper- 
sion of the compound ingredients 
obtained in the mullor mixer is 
due to the “shearing” action of 
the mullor wheels on the compound 
which is held in the shape of a 
doughnut around the side of the 
bowl. This intensive mixing with 
the resultant good dispersion pro- 
duces very uniform compounds and 
no further mixing to obtain im- 
proved dispersion is required or 
advisable. Figure #3 shows the 
principle on which the mullor type 
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Figure #2 — Diagram of Heat Flow inside 
Speedmullor. Flow of air indicated by arrows 
can be varied in temperature. Powder position 
shown in dotted areas. Diagram courtesy of 
Beardsley & Piper Div., Pettibone-Mulliken 
Corp. ~ * * * * * * * * * * 





Figure #3 — Interior view of Speedmullor 
Bowl. Mixing is done by a mulling action of 
2 internal wheels against the walls, Courtesy 
of Beardsley & Piper Div., Pettibone-Mulliken 
Corp. * * * 7 * * ~ + + * * 


mixer operates. 
* * * 


Another quality feature of this 
type of mixing procedure is the 
elimination of the human element 
with the exception of the weigh- 
ing of some of the ingredients. In 
the operation of the machine, as 
shown in Figure #4, the operator 
empties bag quantities of resin, 
and weighed quantities of fillers 
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At the start of a cycle the skip 
hoist dumps this charge into the 
mullor bowl, the mullor wheels 
being continuously in motion. 
After a definite controlled heating 
cycle, wherein air is admitted at 
380°F, the correct amount of plas- 
ticizer(s) is automatically metered 
into the mixing chamber and mix- 
ing continues to the end of the 
cycle. When the mixing is complete 
the discharge door opens and the 
mullor wheels push the material 
into a receiving hopper. The time 
of additions and the length of the 
cycle are predetermined and set 
on a master control panel. These 
factors are thus not dependent on 
variations of the operator. This 
procedure has the additional ad- 
vantage that it adapts itself to 
the development of a continuous 
operation with the attendant quali- 
ty feature of freedom from con- 
tamination if done in a “closed” 
continuous system. 


Evolution of the Process 


With our initial installation it 


was planned to utilize the dry 
blended compound directly in ex- 
truders with extended cylinders. 
However, it was found that such a 
procedure had certain restrictions. 
The extrusion of dry blended com- 
pounds in non-vented extruders re- 
sulted in extrusion rates being re- 
stricted to wire line speeds such 
that the worm speed did not exceed 
45 RPM. Worm speeds in excess 
of this gave porous insulations due 
to the entrainment of air. Al- 
though it was proven that such 
insulations were equivalent electri- 
cally to solid insulations, most 
specifications specifically exclude 
the use of insulations which show 
evidence of porosity. This is be- 
cause porosity can also result from 
the evolution of hydrogen chloride 
when a polyvinyl chloride resin 
is heat degraded. Rather than try 
to correct this condition at each 
extruder the obvious solution was 
to correct the problem when the 
compound was made. Ideally, this 
is done by fluxing the dry blend 
with a minimum of heat and for 
a minimum length of time. To 
do this an 814” extruder equipped 
with a constant pitch worm with 
a compression ratio of 3.5:1 was 
placed in series with the Speed- 
mullor and the exudate from this, 
after cooling, was run through a 
step and stair dicer to provide a 
compound in cube form. In this 
process the dry blend was con- 
veyed from the mullor to the ex- 
truder hopper by an air conveyor. 
This equipment worked well with 
one exception — the compound 
so produced was also porous. The 
trouble was traced in this case to 
the air conveyor system. The use 
of air which, during humid sum- 
mer weather, contained consider- 
able moisture resulted in the dry 
blend absorbing this moisture 
while being conveyed. Since it was 
being fed directly into an extruder 
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Figure 45 — PVC Compound Mixing- 


it also was unnecessarily cooled 
during this transfer. The replace- 
ment of the air conveyor with a 
bucket type conveyor resulted in 
dry hot powder compound being fed 
to the extruder and the porosity 
trouble was eliminated. 
* * * 

The manufacture of PVC com- 
pound in the form of cubes by 
this sequence resulted in the evo- 
lution of a most efficient continuous 
process as shown diagramatically 
in Figure #5. One operator per 
shift handles the complete manu- 
facture of PVC compounds from 
the loading of the raw materials 
to the filling and weighing of 
drums. This latter operation is 
arranged so that when 190 pounds 
of compound is loaded into a drum 
a bell rings to notify the operator 
so that he can change drums when 
they contain exactly 200 pounds. 
This weighing simplifies subse- 
quent addition of color concen- 
trates since the drums to be colored 
all contain the same amount of 
compound. Outputs of 1000 to 1200 
pounds per hour of compound are 
obtained. As the process requires 
only one man per shift for the 
complete operation, the labour cost 
per pound is low. Several millions 
of pounds of compound have been 
manufactured in our plant since 
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Process Diagram. * 


EXTRUSION i GRANULATION 











FIG.*5 


* * * * * * * 


the installation of this equipment 
in 1955. The amount of rejected 
compound has been negligible — 
less than .001%. 


Some Details of the Process: 
Safety Precautions 


It was evident from the start 
that the exclusive use of lead sta- 
bilizers in electrical grade com- 
pounds necessitated definite pre- 
cautions to protect the operators 
from lead poisoning. The lead sta- 
bilizer is loaded into a storage bin 
by an operator equipped with a 
dust respirator. This bin is under 
the same exhaust hood as the 
weighing scale. The skip hoist 
hopper is exhausted during the 
charging of the hopper and dur- 
ing the dumping of the material 
from the hopper into the mixer. 
The mixer is exhausted to a cy- 
clone separator so that fines do 
not escape into the atmosphere. 
Semiannual medical examinations 
are made on all personnel involved 
and periodic checks are made on 
the lead content of the air to en- 
sure that all the exhausting de- 
vices are operating properly. The 
recommended safe maximum con- 
centration of lead in air is 1.5 mg 
per 10 cubic meters. With our ar- 
rangement the concentration is less 


than 0.5 mg per 10 cubic meters. 


* * * 


A boiler charged with Dowtherm 
E heats the heat exchanger 
through which the air which heats 
the charge is passed. Because of 
the dangers of operating a boiler 
with an inflammable fluid which 
is toxic, the boiler is housed in 
an annex to the main building. As 
the decomposition products of the 
Dowtherm are also toxic and at- 
tack the metal of the boiler a 
number of safety devices were in- 
stalled to ensure safe operation 
of the boiler. 

* * * 

These safety controls include a 
Low Level Control which stops the 
gas supply to the burners and 
sounds a warning hooter should 
the level of Dowtherm in the 
boiler drop below a safe minimum 
liquid level. Also provided is a 
High Pressure Control which, at 
a pressure 10 lb. per sq. inch above 
the normal operating pressure, cuts 
off the gas supply to the burners. 
As an extra precaution there is 
a rupture disc and a safety valve 
to protect personnel and the boiler. 
A High Temperature Control stops 
the gas supply to the burners 
should for some reason the tem- 
perature rise 70°F above normal 
operating temperatures. 


Maintenance of Equipment 


After every three months of 
operation the boiler is shut down 
and subjected to a rigorous main- 
tainance schedule. Four times 
yearly samples of the Dowtherm 
E are analysed for evidence of 
decomposition. 

* * * 


The mullor unit is thoroughly 
cleaned every month. This removes 
any material which might become 
lodged in the mixing chamber. 
Maintainance costs on the equip- 
ment approximate 0.001c per pound 
of compound produced. 


Versatility of Process 


Our installation was originally 
set up to produce only a limited 
number of our large usage com- 
pounds. All of these compounds 
utilize DOP (di-2-ethyl-hexy] phth- 
alate) as the only plasticizer. With 
the extension of the process to mix 
a variety of compounds, auxiliary 
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tanks were added so that other 
plasticizers could be used. Semi- 
rigid compounds with a plasticizer 
content of 23% and soft com- 
pounds with a plasticizer content 
up to 60% have been successfully 
run. To prevent the wrong amount 
of plasticizer from being added a 
double metering system is used, 
the second stage shutting off the 
mullor if the incorrect amount of 
plasticizer is admitted. This equip- 
ment does have restrictions in the 
manufacture of compounds utiliz- 
ing certain polymeric plasticizers 
due to the difficulty of dispersing 
these plasticizers in the _ short 
cycles utilized. 


Compound Control and 
Development 


The first part of this paper con- 
cerned the production aspects of 
mixing PVC compounds utilizing a 
continuous line based on a Speed- 
mullor type of mixer. The second 
part of the paper concerns the 
laboratory work and _ inspection 
routines which provide the back- 
ground for the successful opera- 
tion of such a process. 


* * * 


Any compound is only as good 
as the raw materials it contains, 
therefore the purchase of materi- 
als to explicit specification is im- 
portant. With plasticizers, require- 
ments such as refractive index, 
dissipation factor and volume re- 
sistivity are specified and each 
shipment is inspected to ensure 
that it meets the levels established. 
With the Speedmullor it is especi- 
ally important that the right type 
of resin be utilized. Although many 
manufacturers of PVC resin have 
developed special grades for dry 
blending, in our Cable Engineering 
Laboratories we have found that, 
by a series of tests, it is possible 
to select certain of these resins 
which will perform more _satis- 
factorily than others. By this selec- 
tion it is possible to choose resins 
which will mix into a dry blend 
compound and be capable of ex- 
trusion at higher rates in the flux- 
ing extruder to produce compounds 
with no porosity. From the dozens 
of dry blend resins available to- 
day, only a limited number meet 
these requirements which are 
based on flow rate, angle of repose 
and particle shape. As an example, 
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SELECTION OF PVC DRY BLENDING RESINS 
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Figure #6 shows the angle of re- 
pose and particle shapes of an ex- 
cellent and an ordinary resin. 


* * * 
The laboratory also evaluates 
various fillers, plasticizers and 


stabilizers for insulating and jac- 
ketting compounds. Various plasti- 
cizers and Plasticizer combinations 
have been evaluated to check their 
solvent power, heat and light sta- 
bility and electrical properties. Re- 
cently R. G. Kodesch (2) outlined 
vinyl plasticizer development and 
some of our laboratory work has 
been parallel to several of the 
points mentioned in this article. 
However most of a wire and cable 
laboratory’s work in this area is 
related to evaluating the various 
commercial plasticizers available to 
determine their effects in com- 
pounds to obtain improved char- 
acteristics when exposed to tem- 
perature extremes or adverse en- 
vironments. Similarly on fillers, 
work is directed at the evaluation 
of commercially available fillers to 
determine what types and loadings 
are best to obtain easy processing 
compounds with good physical and 
electrical characteristics, good heat 
and light stability and good aging 
properties. Frequently the use of 


a more expensive material results 
in a lower cost extruded wire since 
extrusion rates may be improved. 
However in studies of this type it 
is important to realize that any one 
property is influenced by many 
factors and the relative effect of 
each factor is dependent on the 
conditions selected to represent the 
other factors. This point was made 
by J. G. Hendricks and N. L. Coop- 
erman (3) in their paper on the 
stabilization of PVC _ insulation. 
The important result is the overall 
properties of the developed com- 
pound. These properties are best 
evaluated by the actual extrusion 
of the compound on wire and then 
subjecting the finished product to 
an exhaustive evaluation. In our 
laboratories this is done on a 214” 
laboratory extruder equipped with 
automatic temperature recording 
of four zones in the extruder bar- 
rel and head. Cooling water to the 
worm and trough can be supplied 
at any preset temperature desired. 
The wire can be electrically pre- 
heated and the extrusion pressures 
are indicated. Thus not only is 
wire produced for evaluation but 
optimum extrusion conditions can 
be ascertained. Evaluation of the 


(Please turn to page 1553) 
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Our Range of Cable-making Machinery 
includes: 


Multi-head round wire armouring machines 
(also with variable detorsion) 

Multi-head flat wire armouring machines 
Multi-head steel tape armouring machines 
Jute servers, up to 72 bobins 
Constant-tension paper servers 

Steel tapers, up to 31'/, in. disc diameter 
Lime coating tanks 

Bitumen coating tanks, indirectly heated, 
with spray deflection during cable stops 





Four-tape paper server, maximum speed 500 r.p.m. 
Jute server, maximum speed 300 r.p.m. 

Two-end steel taper, maximum speed 350 r.p.m. 
Complete three-head armouring unit 





FRIED. KRUPP 
MASCHINEN- UND STAHLBAU RHEINHAUSEN - GERMANY 


Krupp International Inc., 375 Park Avenue, New York 22 N. Y. 
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Recent Developments in Aluminum Alloy Wire 





Of the many aluminum alloys 
produced in the form of aluminum 
wire products, two are particularly 
popular because of their range of 
strength and ductility. 


* * * 


One is a non-heat-treatable al- 
loy containing a nominal 5% Mg— 
designated 5056—and the other is 
a heat-treatable alloy containing a 
nominal of 1% Mg, 0.6% Si and 
0.25% each of Cu and Cr— desig- 
nated 6061. The minimum guaran- 
teed mechanical properties devel- 
oped by these alloys are illustrated 
in Figure I. Ductility decreases and 
strength increases with the intro- 
duction of cold work by drawing 
these alloys from annealed temper 
stock. A wide range of strength 
is developed in 6061 alloy also by 
drawing various amounts following 
solution and precipitation heat 
treatment. 


SPECIFIED MECHANICAL PROPERTY LIMITS 





SIGNIFICANCE OF TEMPERS 


O- ANNE ALED-MAXIMUM DUCTILITY 











| 
fe | 414) orawn FROM ANNEALED TEMPER BY 
“4 On HIG [ INCREASING AMOUNTS OF REOUCTION 
a. 1} | | H19, 
re] | 
zr | | 
Sz 1 | T4-SOLUTION HEAT TREATED 
zs | T6- SOLUTION AND PRECIPITATION HEAT 
eo | TREATED 
oe | 
a | | 7914) SOLUTION AND PRECIPITATION HEAT 
a | TREATED FOLLOWED BY COLO DRAW’ 
ry 3” TOU CREASING AMOUNTS 
se To2 
Sh T8913 
zz | | 
23 | | 
ait} || 
Omax \¢ee@ 
SEF 
4 
23 
28 i 3 
Figure I — Specified Mechanical Property 


Limits — 5056 and 6061 * * * * * * 


These ranges of properties ex- 
plain the successful application of 
5056 wire for the manufacture of 
slide fasteners, woven architectur- 
al grids, knitting needles, spiral re- 
inforcing for hose, and staples for 
tea bags. The tensile strength of 
the hard drawn tempers of alumi- 
num alloys containing magnesium 
will decrease at room temperature 
for periods of 18 months to two 
years. Stabilizing accomplishes 
this same change in properties in 
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by Charles L. Kessler 
Chief Works Metallurgist 
Massena Fabricating Works 
Aluminum Company of America 
Massena, New York 





Charles L. Kessler 


Following graduation from Rensselaer 
Polytechnic Institute, the author started 
with ALCOA at their Edgewater Works. 
He has handled assignments in produc- 
tion planning, estimating, melting and 
rolling operations and metallurgical con- 
trol, development and customer’s service 
in sheet, plate, foil, impact extrusions, 


collapsible tubes, serew machine pro- 
ducts, fasteners and anodizing. During 


held his 
Fabri- 


four years he has 
position at the Massena 
Plant, where Wire, Rod, Bar, 
Shapes, Conductor bare 
and conductor accessories 


the last 
present 
cating 
Structural 
and covered 
are produced. 

Mr. Kessler is a member of The Wire 
Association, American Society for Metals, 








American Society for Quality Control, 
and the American Society for Testing 
Materials. 


This paper was presented at the Annual 
Convention of The Wire Association on 
October 13, 1959, in Cleveland, Ohio. 





a matter of hours at an elevated 
temperature. For example, where 
improved ductility is required for 
forming the intermediate and hard 
drawn tempers of 5056 wire, the 
finished wire is stabilized by heat- 
ing for one to four hours at 250 
Degs. F. This thermal treatment 
results in a decrease in ultimate 
tensile strength of about 5% with 
a marked improvement in forming 
characteristics. (Figures II, III, IV 
illustrating applications). 


* * * 


The heat-treated and cold 
worked tempers of 6061 alloy are 
being successfully employed in the 
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Figure II — Appiications for 5056 Wire * * 
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Figure III — Anodized Architectural Grid 
Room Cooler * * * * * * “ea 





Figure IV — Applications for 6061 Wire * * 


manufacture of preformed armor 
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rods, handles for restaurant cook- 
ing utensils, spring-type hinge 
pins, chain link fence and nails. 
(Figure V_ illustrating applica- 
tions). 
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Figure V — Protective Atmosphere Furnace 
— Load being charged * * * 





A pleasing appearance is an es- 
sential characteristic of articles 
manufactured from aluminum al- 
loy wire. The wire supplier must be 
prepared to assist the trade by em- 
ploying wire fabricating proced- 
dures that permit achieving the 
desired surface finish. Both clear 
and colored anodic finishes are be- 
coming increasingly popular as a 
means for gaining sales appeal. A 
chemically clean, smooth, lustrous 
surface is required for this type 
of finish. These essential charac- 
teristics are provided by the wire 
supplier utilizing the following 
techniques. 





Figure VI — Protective Atmosphere Furnace 
— Gas Producer * * 


Protective atmosphere annealing 
is employed to prevent the form- 
ation of objectionable oxide dis- 
colorations and eliminate the oc- 
currence of lubricant stains. This 
method of annealing results in the 
formation of less surface oxide 
than annealing with ordinary at- 
mospheres. (Figures V & VI). 


* * * 


Intermediate wire shaving re- 
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Figure VIIA — Photograph of Wire Shaving 
Machine * * + * - + * * * . 





WIRE SHAVING ARRANGEMENT 


Figure VIIB — Diagramatic Sketch of Wire 
Shaving Machine * * * 7 7 - * 


moves objectionable surface oxides 
and embedded foreign particles ac- 
cumulated during prior processing. 
Cold reduction following shaving 
produces a smooth, lustrous sur- 
face suitable for anodic finishes. 
The wire is guided into the shaving 
head through one or two lead dies 
to insure uniform depth of remov- 
al. The chips are fragmented by 
means of a breaker which is an in- 
tegral part of the shaving head. 
With adequate cooling and lubrica- 
tion, speeds in excess of 1000 FPM 
can be employed. One or more dies 
are utilized following shaving to 
insure centering of the wire in the 
shaving head. (Figure VII—A & 
B) 


* * * 


In wire sizes where shaving can- 
not be readily employed, inter- 
mediate chemical cleaning of the 
surface prior to final drawing 
achieves similar results. A rapid 
etching, caustic type cleaner fol- 
lowed by acid and water rinses 
provides the desired results. (Fig- 
ure VIII). As a means of control of 
the process, an end of a wire of 
each load is taped to prevent etch- 
ing, thus permitting the measuring 
of the amount of metal removed. 





Figure VIIL — Chemical Cleaning * * * 


Accurate control is essential to 
the success of the intermediate 
shaving and chemical cleaning op- 
erations. Anodizing random sam- 
ples following these operations in- 
dicates whether the surface has 
been adequately cleaned. (Figure 
IX). This routine production test 
assures the rigid standards neces- 
sary for anodic finishes. 


ANODIC TEST FOR REMOVAL OF SURFACE CONTAMINANTS 
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Figure IX — Anodic Test for Surface Con- 
taminants * id * * . 7 e+ ae 


These precautions do not elim- 
inate the need for mechanically or 
chemically brightening the surface 
of the finished parts to remove tool 
and handling marks prior to ano- 
dizing. Manufacturers of alumi- 
num alloy wire products should al- 
ways consult their nearest ALCOA 
representative to be certain they 
are purchasing the product best 
suited for their finishing opera- 
tions. 

* * * 

Basic research conducted by the 
ALCOA Research Laboratories 
and applied research under the su- 
pervision of the Metallurgical En- 
gineering Division in the fabri- 
cating plants has been the success- 
ful answer to fulfilling customers’ 
needs in a rapidly expanding mark- 
et. Knowledge developed by these 
groups led to the conclusion that 
EC wire could be produced with 
a minimum conductivity of 62.0% 
instead of the present industry 
standard of 61.0% at 25 Degs. C. 
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Precise control of the composition 
of metal combined with the ad- 
dition of boron* results in an EC 
alloy that can be fabricated into 
even —H19 temper wire with a 
minimum guaranteed conductivity 
of 62.0% of the International An- 
nealed Copper Standard at 25 
Degs. C. 
* * * 


Alloy 1345 has been specifically 
developed for the manufacture of 
color anodized shelves for domes- 
tic refrigerators. This product is 
offered as shelf wire in the form 
of 200-lb. spool-wound coils. The 
development of this product has 
resulted in the manufacture of bet- 
ter looking, lower cost refrigerator 
shelves than is possible with com- 
petitive metals. (Figures X, XI, 
XII, XIII). 





Figure XI — Applications for Shelf Wire * * 


* * * 

Jewelry items fabricated from 
X5405 alloy wire are illustrated 
in Figures XIII and XIV. 

* * * 

Assurance of performance for all 
wire products is provided custom- 
ers by rigid manufacturing con- 
trol, inspection and testing to sub- 
stantiate conformance to purchase 





* U. S. Patent 2,545,866 assigned to Aluminum 
Company of America. 
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Figure XII — Costume Jewelry * 








Figure XIV — Fine Wire Testing * 


specifications for ultimate tensile 
strength, yield strength, or mini- 
mum elongation. 


The temper of non-heat-treata- 
ble alloy wire products is defined 
by ultimate tensile strength. Wire 
sizes of .125” diameter and larger 
finishing in the annealed temper 
are also defined by minimum elon- 
gation. This applies to both the 
non-heat-treatable and heat-treat- 


able alloys. 
* * * 


Heat-treated tempers of wire al- 
loys are defined by ultimate ten- 
sile strength, yield strength and 
minimum elongation for all sizes 
of .125” diameter and larger. 
Smaller sizes are defined by ulti- 
mate tensile strength only. 

* * * 

Equipment for performing these 
tests is periodically inspected and 
calibrated by representatives of 
ALCOA Research Laboratories us- 
ing instruments which have been 
calibrated against U. S. Bureau of 
Standards equipment. 

* * *x 

An example of the equipment 
employed for tensile testing is a 
specially designed unit generally 
employed for .025” diameter and 
smaller wire. This unit has two 
operating ranges: O—15 lbs., and 
15 lbs.—75 lbs. breaking strength. - 
Although elongation is not re- 
quired in wire below .125” diame- 
ter, this unit is capable of auto- 
matically determining the elonga- 
tion in 10”. (Figure XIV. 

* * * 

Larger sizes of wire are tested 
on units capable of exerting ten- 
sile loads of 0—1000 lbs., 1000 Ibs. 
—5000 lbs., and 5000 Ibs.—20,000 
lbs. Such equipment employs strain 
followers for producing graphs for 
the determination of yield strength 
by the 0.2% offset method. Figure 
XV). 





Figure XV — Large Wire Testing * * * 


Facilities have also been spec- 
ifically developed for testing 


(Please turn to page 1552) 
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THE ELECTRIC WIRE & CABLE SECTION OF 


THE WIRE ASSOCIATION 


The Association has been interested in and has had electric wire and cable men 
as members throughout its 30-year existence. During the period this membership 
has grown steadily and the service of the Association has developed correspond- 
ingly. It had reached a point where a special section to serve their interests became 
necessary and so this Section was organized in response to calls to fill the need for 
a common meeting-ground for production men. 


The purpose of the Section is to disseminate the technical and practical informa- 
tion required for the production of Electric Wire and Cable. Men in the mills con- 
cerned with production problems, working with and through the Committee may 
now hold regional meetings devoted wholly to their interests and have programs 
during the Annual Convention concerned only with their problems. 


The Committee began to function in 1958 and the full impact and value to the 
industry became fully effective at the Spring meeting of the Section at Boston and 
at this, the 1959 Annual Convention. 


The Committee 


The Electric Wire and Cable Section Committee, comprised of nineteen members, is listed below: 


Clement C. Lawson (Chairman) James S. Higgins, Plant Eng. J. C. Murray, Jr., Vice-President 
Plant Facilities Engineer Walker Brothers, Copper Div. Crescent Insulated Wire & Cable Co. 
Bell Telephone Laboratories, Inc. Conshohocken, Pa. 319 N. Olden Ave. 
Murray Hill, N. J. Trenton 5, N. J. 

R. W. Higginbottom, Chief Cable Eng. ' 
Harold W. Adams, Prod. Supvr. Triangle Conduit & Cable Co. Sidney Rolle, Cons. Met. Eng. 
Cable Div. Reynolds Metals Co. P. O. Box 711 32 Snowden Lane 
2500 So. 3rd St. New Brunswick, N. J. Princeton, N. J. 


Louisville 1, Ky. 
ouisville y D. M. Schmid, President 


Alexander A. Kerr, Supt.—Prodn. Techalloy Co., Inc. 
David Barr, Plant Eng. Electrical Wire Div. Rahns, Pa. 
National Electric Div. John A. Roebling’s Sons Corp. 
H. K. Porter Co. Trenton 2, N. J. Philip H. Snyder, Plant Mgr. 
338 14th Street Wire and Cable Div. 
Ambridge, Pa. C. L. Kessler, Chf. Works Met. The Electric Auto-Lite Co. 
Aluminum Company of America 601 Poplar St. 
Grover W. Brown, Mgr., Machinery Development Massena, N. Y. Hazelton, Pa. 
The Okonite Co. 
Passaic. N. J. Urbain J. H. Malo, Technical Dir. H. S. Spaulding, Tech. Supt. 
Na . Kaiser Aluminum & Chemical Corp. 
ee Se Se. P. ©. Box 671, Newark, Ohio 
G. E. Forsberg, Vice-President 341 Pawtucket Ave. ee ’ 
i Pawtucket, R. I. 
Surprenent Manufacturing Co. Scie Roger T. Stafford, Project Engineer 
172 Sterling St. : 
Shen Mate Kennecott Wire & Cable Co. 
P : W. R. Moyers, Chief Eng. Phillipsdale (Rumford 16), R. |. 
Wire Engineering Dept. 
Charles M. Fredrickson, Tech. Dir. Western Electric Co. Marshall V. Yokelson, Chief Met. 
Southern Electrical Corp. P. O. Station B General Cable Corp. 
P. O. Box 989, Chattanooga, Tenn. Buffalo 7, N. Y. Bayonne, N. J. 
Details concerning the activities of the Section will be reported as they develop. 
. 
RICHARD E. BROWN, Executive Secretary 
453 MAIN STREET STAMFORD, CONN. 

















1518 WIRE 








vie 
fac 
fur 
Col 
Mil 
sig 
fee 
bas 


ma 
get. 
sur. 
ishe 
ing 
dan 
viol 
dlin 


mal 
duc 
secre 
are 

000 
tica 
stee 


YOuR 


PRINT 


MARKING WHEELS 


AND FLAT 


CONCAVE 


GILLIES 








NOV 











Heat Treat Review 


Color cover of “Heat Treat Re- 
view” shows one of the two Sur- 
face continuous bright annealing 
furnaces at Scovill Manufacturing 
Company’s new tube mills at New 
Milford, Conn. Each furnace is de- 
signed to handle tubing up to sixty 
feet in length on a full production 


basis. 
* * * 


The lead article tells how a 
manufacturer of precision dies 
gets better surface finish and in- 
surance of maximum life to the fin- 
ished product. Modern heat treat- 
ing equipment has eliminated the 
damage to threaded products pre- 
viously caused by manual han- 
dling. 

* * * 

Other articles cover a screw 
manufacturing operation that pro- 
duces 21 million nuts, bolts and 
screws per day. Two belt furnaces 
are used to treat a variety of 40, 
000 different parts in which prac- 
tically every standard grade of 
steel is used. 





Request copy of Heat Treat Re- 
view, Volume 10, No. 1, from Sur- 
face Combustion Corporation, To- 
ledo 1, Ohio. 


New Plastic Tube and 
Insulated Wire Printer 


A new plastic tube and insulated 
wire printer has been developed by 
The Acromark Company, 423 Mor- 
rell St., Elizabeth, N.J., that accu- 
rately prints in color by a patent- 
ed friction method at speeds up to 
300 feet per minute and repeats 
the markings at 9” intervals. 

* * * 

Built for continuous production, 
this new machine, Model No. 482, 
incorporates an adjustment lever 
for varied cable sizes or tube di- 
ameters and flattened thicknesses. 
Friction created by passing the 
cable or tubing partially around 
pressure and rider rolls, operates 
the machine which prints from an 
enclosed printing roll that is par- 
tially immersed in the automatic 
inking fountain. 


* * * 


Overall size is about 10” by 8” 
x 7” deep including the flanged 
base. For further details, write 
the manufacturer. 


Bulletin On Electrical 
Insulating Materials 
This bulletin — GET-2929, 
12 pages — describes in text, 
tables and pictures, the character- 
istics and application range of in- 
sulating materials for electrical in- 
sulation systems. It includes tech- 
nical data on available products in- 
cluding mica mat, varnished cloths 
and papers, insulating varnishes, 
wire enamels, “Irathene’’* irradi- 
ated polyethylene, sealing and fill- 
ing compounds, insulating finishes 
and adhesives. 
* * * 
For a copy, write General Elec- 
tric, Schenectady 5, N. Y. 





* Registered Trademark of General Electric 


Company. ’ 
Salt Bath Transformer Service 
If the spark of life in that old 
salt bath transformer has finally 
burned out, think twice before tos- 
sing it on the junk heap. 
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3) MARKING WHEELS and MACHINES for ELECTRIC WIRE |: 
Zz Gillies Engraved Concave and flat marking wheels e 
: are widely used printing the I.P.C.E.A. color code, |g 

“ numerical, semi-spiral striped, dating, or manufac- 
z turer’s identification, etc. on insulated wire, tubing z 
Fs or hose. 2 
z 
4 Machines print on ONE or BOTH SIDES in large leg- |& 
x ible letters. Wheels are adaptable to any machine— | _ 
= or we will supply the machines. ° 
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ay readily removable for quick and easy cleaning. 4 
3 yw Wheels are made of TOOL STEEL, HARDENED to |g 
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It's Time to Prepare 
Your Advertising for the 1960 


BUYER’S GUIDE 


FEB. 20th 
JAN. 20th 


CLOSING DATE FOR ADVERTISING: 
CLOSING DATE FOR LISTINGS: 


Send us your changes on product listings and addresses just as 
soon as you can. The 1960 Edition of the WIRE AND WIRE 
PRODUCTS BUYER’S GUIDE is now being edited. Get these 
in to us. 


ADVERTISING 


It is also important that your advertising in this valuable refer- 
ence directory be planned at an early date — even though we 
have advanced the closing date to February 20. Early advice 
enables us to serve you better. 


By reinforcing your product listings with informative adver- 
tising, you help your prospective customer to arrive at a de- 
cision in favor of your products. 


Directory advertising is effective because it emphasizes an 
advertiser's products and services at a time when a mill is in 
_ the market to buy. 


The WIRE AND WIRE PRODUCTS BUYER’S GUIDE is the only 
directory published exclusively for the wire industry. It is more 
complete than any other source of information. 


If you do not have them, 


write for advertising rates. 


WIRE AND WIRE PRODUCTS 


J. EDWARD DONNELLAN, VICE PRES. 


453 Main Street ° Stamford, Conn. 
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More often than not, a defective 
coil is at the bottom of the trouble. 
Perhaps a few replacement parts 
and a rewinding job are all that’s 
needed to make a dead transformer 
operate as well as it did the day 
it was brand new. 


* * * 

This has been the experience of 
many companies who have taken 
advantage of the transformer re- 
winding service made available by 
The A. F. Holden Company, De- 
troit metallurgists and producers 
of heat treating equipment. 

* x * 

The company’s service depart- 
ment points out that when the 
cost of repair and rewinding are 
compared to the price of a new 
transformer, the dollars saved can 
be considerable. 


New Catalog on 
Phosphor Bronze 
A new handbook on phosphor 
bronze wire, bars, rods, strip, 
sheets, circles and special shapes 
has been made available by River- 
side-Alloy Metal Div., H. K. Porter 
Company, Inc. The 20-page cata- 
log, devoted completely to phos- 
phor bronze alloys, contains the 
latest information on Flexograin, 
a fine grain phosphor bronze, and 
the Division’s facilities for the 
continuous casting of phosphor 
bronze strip. Several pages are de- 
voted to the various forms in 
which phosphor bronze can be pro- 
duced at Riverside-Alloy. 
* * + 
The composition, specifications 
and properties of the various phos- 
phor bronze alloys are given in 
chart form, especially prepared for 
readability. 


¥ ¥ * 

Copies of the new phosphor 

bronze handbook are available 

upon request from: Publications 

Section, Riverside-Alloy Metal Di- 

vision, H. K. Porter Company, Inc., 
Riverside, N. J. 


New 25:1 Speed Reducer 

An expanded line of shaft- 
mounted speed reducers an- 
nounced by Dodge Manufactur- 
ing Corporation, Mishawaka, Indi- 
ana, now includes a new 25:1 dou- 
ble reduction series in eight sizes. 
The line carries the trade name 
“Torque-Arm.” 

* * * 
In order to extend the useful- 
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ness of the line, Dodge engineers 
have improved the design of the 
double reduction reducers without 
changing their overall dimensions 
or horsepower ratings. Both 15:1 
and 25:1 gear ratios are now avail- 
able in housings of identical di- 
mensions and at the same price. 
Output speeds range from 12 to 
400 rpm. 


* * * 


A new bulletin, A692, describes 
the complete line of Dodge shaft 
mounted speed reducers, including 
single and double reduction models 

,in 5:1, 15:1 and 25:1 ratios. 


Olin Mathieson Offers 
Aluminum Rod 


Cold processed rod and screw 
machine stock is now available 
from Olin Aluminum, Charles S. 
Barnum Jr., manager of Olin 
Aluminum rod and bar sales, Me- 
tals Division, Olin Mathieson 
Chemical Corporation, has an- 


nounced. 
* * +. 


The new cold processed stock is 
the product of a special manufac- 
turing method designed to provide 
exceptionally good density, fine 
grain structure and close dimen- 
tional tolerances. The cold process 
method is the result of years of 
research and development efforts. 


* * * 


An eight-page brochure on these 
products is available on request. 
Copies can be obtained by writing 
to: Metals Division, Olin Mathie- 
son Chemical Corp., 400 Park Ave., 
New York 22, N. Y. 


New NEMA Rerated Motors 


The Lima Electric Motor Co.. 
Inc., Lima, Ohio, subsidiary of 
Consolidated Diesel Electric Corp.., 
has announced a line of dripproof 
electric motors in new NEMA re- 
rated frame sizes, from 144 HP at 
900 RPM through 150 HP at 3600 
RPM — frames 182 through 445 
URS. They can be furnished 
either 3 or 2 phase and in all fre- 
quencies and commercial voltages 
below 600 V. 


* * * 


The company also makes a full 
line of shaft-mounted speed reduc- 
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For Fungus Resistance, Specify 


TEXTILENE TWI-TAR 


Offering great durability along with light weight, Textilene Twi- 
Tar is successfully used for buried communication cable (bedding 
and overall serving), expanded ACSR cable (expander between 
core and conductors), stationary power cable and portable cables. 


Twitchell’s superior Textilene line also includes: Moisture-resistant 
fillers — Twi-Flex and Twi-Wax. Used for non-metallic sheathed 
cable, maritime shipboard cable, varnished cambric cable. 


Soft, dry fillers — Twi-Port and Glascor* (Fiberglas-centered for 
high tensile strength without added bulk). Used for control, power, 
appliance, coaxial and communications cables, and all types of 


portable and flexible cords. 


*Patent Applied For 





For Every Wire and Cable Application 
Twitchell’s TEXTILENE Fillers Fill The Bill 


Quality-controlled materials that are 
dependably uniform .. . in standard 
forms, or customized to special needs. 


Initial low cost with savings added by 
production efficiency flexible, 
ready-to-use fillers that fit all equip- 
ment, handle and form easily, always 
maintain desired shape. 


Assured supply from a reliable domes- 
tic source... always available in eco- 
nomical and convenient packaging. 


Proved performance as components of 
cables and wires that meet government 
specifications . . . stability shown by 
trouble-free installations in continuous 
service 20 years and longer. 


FREE — SAMPLE SPOOLS of any type of Textilene filler 
to demonstrate the superiority of Twitchell materials in your 
operation—also technical counsel without cost or obliga- 
tion. Just tell Twitchell your end-use requirements. Write, 


wire, or phone today: 








Third and Somerset Streets, Philadelphia 33, Pa. e REgent 9-7800 





PAPER PRODUCTS FOR THE WIRE INDUSTRY 


Twisted °* Folded °* Pressed * 


Crushed °* 


Shaped °* Braided * Woven 
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Fine Finishes in Manufacturers’ Wire 
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WIRE 


The beauty and smooth operation of fireplace 
curtain screens depend on accurate forming, 
even spacing, and neat appearance of the mesh. The wire used 
must be of correct temper, diameter and finish. Uniformity of 
these properties is of prime importance. Leading fireplace 
equipment makers choose Continental Wire because it pos- 
sesses these features dependably, in coil after coil. The ability 
to take intricate forming is an important reason why Continental 
Wire is specified for scores and scores of other products made 
with wire. Continental Curtain Screen wire, 19 gauge through 
20 gauge inclusive in size, is available in 500 pound to 650 pound 
catchweight single length coils packed in Leverpac Drums for 
faster weaving with less down time, cleaner handling and better 
storage. For wire in practically any size, finish, temper or analy- 
sis, in low or medium low carbon steels, see Continental first! 


CONTINENTAL STEEL 


CORPORATION 


KOKOMO * INDIANA 


PRODUCERS OF: Manufacturers’ Wire in many sizes, tempers and finishes, 
including Galvanized, KOKOTE, Flame-Sealed, Coppered, Tinned, Annealed, 
Liquor Finished, Bright and special shaped wire. Also Welded Wire Reinforcing 
Fabric Nails, Continental Chain Link Fence, and other products. 


EXAMPLE 


FIREPLACE 
CURTAIN 
SCREEN 





ers from 1 to 40 HP, 10 to 420 
RPM. 


* * * 


For complete information on 
new rerated Lima Electric Motors 
and Speed Reducers, write to The 
Lima Electric Motor Co., Ine., 
Dept. 437, Lima, Ohio. 


Rockbestos Products Becomes 
Division of Cerro De Pasco 


Cerro de Pasco Corporation has 
reported that one of its United 
States fabricating subsidiaries, 
Rockbestos Products Corporation, 
of New Haven, Conn., has been 
liquidated and its assets conveyed 
to Cerro de Pasco which also has 
assumed the liabilities of the for- 
mer subsidiary. The Rockbestos 
business henceforth will be con- 
ducted as the “Rockbestos Wire & 
Cable Co. Division of Cerro de 
Pasco Corporation.” 


+ + ¥* 


Robert P. Koenig, Cerro de 
Pasco president, stated that the 
changed status and identity of the 
Rockbestos company is part of a 
corporate simplification plan in- 
tended to bring about various op- 
erating economies. In pursuance 
of this plan Cerro early in July an- 
nounced the merger into the par- 
ent company of another of its fa- 
bricating subsidiaries, The Titan 
Metal Manufacturing Company, 
which thereupon became the Titan 
Metal Manufacturing Company Di- 
vision of Cerro de Pasco Corpo- 
ration. 


Company Formed to Sell 
German Belt Making Machines 


A new U.S. and Canada sales 
and service engineering organiza- 
tion, The Boltmaster Co., 5297 


WIRE 

















Col 
ers, 
late 
sim 
Or 
hig! 
and 


is I 
Bolt 
see! 


alloy 
duce 
pan: 
ate | 
400° 
HS 

wire 
met: 
miu 
to | 
carb 


to 3: 
30% 
tion, 
0.018 
the 
20(\,( 
on 
rang’ 
redu 


Hs 
coilir 
that 
tumb 
meth 


Be 
toget 
steel. 
netic, 
be id 


NOV 





ee VW 


_— 
7 


Rt Rat me 


oe 


eS 
a- 
7 


E 








West 130th St., Cleveland 30, 
Ohio, has been formed to import 
the Bolt Forming Machines made 
by Peltzer & Ehler. The new com- 
pound is headed by Howard D. 
Prutton, well-known to the Ameri- 
can bolt industry. 


* * * 


The line includes: Automatic 
Hot Nut Presses, Screw Slotting 
Machines, Single and Double Blow 
Cold Headers, complete Boltmak- 
ers, Progressive Headers and re- 
lated machinery. Features are 
simple and advanced design, ease 
of set-up, fine craftsmanship and 
high speed production. Standard 
and special designs are offered. 


* * * 


A replacement part warehouse 
is maintained in Cleveland. The 
Boltimaster Screw Slotter can be 
seen in operation by appointment. 


New Spring Wire 
For High Temperatures 


A precipitation-hardened super- 
alloy cobalt wire has been intro- 
duced by National-Standard Com- 
pany for forming springs to oper- 
ate at ambient temperatures from 
400° to 1400° F. Designated Alloy 
HS 25 or No. L-605, the spring 
wire is made principally of these 
metals: cobalt (46 to 53%), chro- 
mivum (19 to 21%), tungsten (14 
to 16%), nickel (9 to 11%), and 
carbon (.05 to .15%). 


* * * 


The wire is available annealed 
to 35% reduction. Wire drawn to 
30% reduction, a typical reduc- 
tion, is available from 0.171- to 
0.018-inch diameter. Tensiles for 
the 30% reduction range from 
200,000 to 240,000 psi, depending 
on wire diameter. Elongation 
ranges from 4 to 8% for the 30% 


reduction. 
¥ ¥ ¥ 


HS 25 is supplied for automatic 
coiling with a gray oxide finish 
that can be removed by nitric acid, 
tumbling, vapor blasting or similar 
methods. 

Wa R * 

Before drawing, rods are welded 
together with magnetic stainless 
steel. Since HS 25 is non-mag- 
netic, welds in finished springs can 
be identified with a magnet. 
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High Output 
Low Tool Cost 


Rasy? 
NT!! SCREW SLOTTING 





% 1,000,000 PIECES PER 
TOOL GRIND 


% UP TO 1,000 PIECES PER 
MIN. 


x FAST SET-UP TIME 





Model asm 6 with 2x10 slotting tools 
shown. 


These famous German built machines feature: 


@ NEW DESIGN—no saw—10 knife blade cutters in steel holder—easily 
adjustable by simultaneously swinging all cutters to slot depth 


@ GRINDING FIXTURE—sharpens all 10 cutters at once on a standard 
surface grinder 


@ BURR FREE SLOTTING—of any type screw head 


@ INDIVIDUAL CLAMPING OF EACH SCREW-—eliminates tool breakage, 
gives more accurate slots 


@ DOUBLE HOPPER AND TWO TRANSPORT DISKS—two different type 
screws can be slotted simultaneously 


@ Special design machines available 


SOLD AND SERVICED IN U.S. AND CANADA BY 


The BOLTMASTER Co. 


Exclusive importers of German Craftsman Peltzer & Ehlers Machinery—builders of machinery 
for the Bolt Industry since 1888 


21055 LORAIN ROAD CLEVELAND 26, OHIO 
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Any size, any shape, any time! 
Apco Mossberg steel reels, spools 
and bobbins are designed exactly 
the way you specify, delivered on 
the day you specify. 


Whether it’s for drawing, strand- 
ing or any other type of processing 
. .. each Apco unit is custom-made 
to extremely close tolerances to run 
true without wire breakage or trap- 
ping. Each keeps machine down- 


PACIFIC COAST REPRESENTATIVE: 
Gordon Proffitt 

World Trade Center 

Ferry Building 

San Francisco 11, California 





CANADIAN REPRESENTATIVE: 
Hugh P. Williams & Co. 

47 Colburne Street, West 
Toronto, Ontario, Canada 


Wire Men Who Want Reel Service 
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time to the minimum . . . gives you 
a steel-strong, easy-spooling pro- 
duction package that pays off in 
on-the-line economies. 

Tell us your wire or wire handling 
problems. Apco’s engineers, experi- 
ence, and 50 years of reel service 
will come up with an answer that 
makes real sense. Write, wire or 
phone collect. 


PCO MOSSBERG 


COMPANY 





LAMB STREET, ATTLEBORO, MASSACHUSETTS 
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Fine Wire Feeder 
Speeds De-Reeling 


Using a servo-controlled tension- 
ing technique the Kinetrol Fine 
Wire Feeder speeds de-reeling of 
wire down to 0.0008” dia. Adjust- 
able tensioning from 0.1 oz. (214 
grm.) to 214 oz. (70 grm.) enables 
wire smaller than 50 gage up to as 
large as 36 gage (.0008” to .005”) 
to be accurately controlled and 
speedily wound. 

* 3 * 

Using a novel mechanical ar- 
rangement the wire is unwound 
from the stationary reel by a light- 
weight rotating arm. Variable 
tension is provided by a servo con- 
trolled jockey pulley and brake 
system. A special feature of this 
system is the accurate tensioning 
that is maintained despite varying 
winding speeds ; this permits wind- 
ing of irregular formers without 
breakage or strain. 


* * * 


Simple and compact, the Feed- 
er provides fast, inexpensive, trou- 
ble-free tension control of ultra- 
fine wires. 


* * * 


Full details from: The Scopes 
Co., Inc., P.O. Box 56, Monsey, 
N. Y. 


Bulletin on Special Shaped Wire 


A four-page technical bulletin on 
special shaped alloy wire has been 
revised by Riverside-Alloy Metal 
Division, H. K. Porter Company, 
Inc. The publication was designed 
to serve as a handy reference 
guide, listing properties, advan- 
tages and some applications. 


* * * 


The revised folder has incorpo- 
rated the latest basic technical 
data on special shaped alloy wire 
into an_ easy-to-read format. 
Charts show the metallurgical 
composition of the wire, as well as 
general limitations. Many of the 
various special shapes produced at 
the Alloy Metal Wire Works are 
graphically presented in the folder. 


* * * 

Concerned primarily with nickel 
alloys and stainless steels, the Di- 
vision’s new technical bulletin is 
available upon request. Copies 
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may be obtained by writing to: 
Advertising Department, River- 
side-Alloy Metal Division, H. K. 
. Porter Company, Inc., Riverside, 
: New Jersey. 
New ASA Standard On BA RTE LL 
; Radio & TV Cable 
3 A new American Standard cov- 
3 ering dielectric cable of the kind 
) used in radio and television trans- 
i mitting equipment has been pub- 
lished by the American Standards 
Association. Its title is American 
Standard Requirements for Solid eee 
, Dielectric Transmission Lines, he asst Also available in &, 7, 32 
¢ C83.21-1958, and also bears the 81" dia. with 6a" Sedcuaeer 
. designation EIA RS-199 as a stand- i 
ard of the Electronics Industries ee 
. Association. Frames are constructed of hot 
¥ Be dha rolled shapes and plates to 
g The standard refers to solid form a rigid box structure. 
y and semi-solid dielectric transmis- Barrel is extruded 6062T-6 
x sion lines consisting of: aluminum — Smooth starts 
t 1. one or more inner conduc- through slip clutch driven by 
tors, 72 H.P. motor — Operators 
2. a covering of a layer of flex- control station at front of machine — Main power confrol center at 
' ble low-loss radio-frequency di- drive end — Electronically controlled automatic stop energizes solen- 
\- electric material, oid operated brakes in event of wire breakage — Spool cradles and 
1- S setreunding this a braided associated parts are completely interchangeable from one machine 
outer conductor, - another — Tungsten carbide wire guides throughout — Lay from 
4. the whole covered by a pro- in. to 5 in. long. 
3g tective sheath and in some cases e CATERPILLAR CAPSTANS e SINGLE AND MULTIPLE HEAD 
y, a braided armor. RE-SPOOLERS e TAKE-UP & PAY-OFF STANDS FOR 
PLATING EQUIPMENT e WIRE STRANDERS 
American Standard Require- 
ments for Solid Dielectric Trans- 
: mission Lines, C83.21-1958, is 
available at $1.20 a copy from the 
mn American Standards Association, 
a Dept. PR 92, 70 East 45 Street, BAR = L L 
al New York 17, N.Y. 
y; 
od Catalog On Hand 
Y Tachometers 
a Jones Motrola Corp., 432 Fair- This Take-Up is belt-driven, the 
field Ave., Stamford, Conn., has is- drive originating from a slip clutch 
sued a catalog covering its line of located outside the capstan box. 
O- Jones Hand Tachometers and their Electrically operated traverse ad- 
al une in speed ean justable from zero to maximum 
ry Besides technical data, the cata- eg wie. Accormneran — 
al log contains descriptions, ranges, up to 30" dia. Speed selector 
as and prices of five models and in- sheave adjusts lay on reel to suit 
he formation on standard accessories. diameter of finished strand. 
at se * WE ALSO DESIGN AND BUILD 
re Copies of the catalog are avail- SPECIAL EQUIPMENT TO MEET 
rr. able from the manufacturer with- SPECIFIED REQUIREMENTS 
out charge or obligation. 
; BARTELL 
)i- Our Advertisers are Reliable 
is Patronize Them 
es 
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Outstanding Personalities of the Wire Industry 





Joins Technical Staff of 
R. H. Miller Co. 


The R. H. Miller Co., Inc., Homer, 
N. Y., manufacturers of “Steel- 
skin” metalworking lubricants, has 
announced the addition of Joseph 
F. Piscitell to its chemical en- 
gineering technical staff. 

* * * 

Mr. Piscitell, of Syracuse, N. Y., 
graduated from the Syracuse Uni- 
versity College of Engineering in 
1957 with degrees of AB in Chem- 
istry and BS in Chemical Engin- 
eering. He was formerly employed 
in the Magnet Wire Plant of Ana- 
conda Wire & Cable Company in 
Muskegan, Mich., and is familiar 
with non-ferrous wire drawing. 


Lee Wilson Appoints 
Sales Manager 


J. H. Werner was named Sales 
Manager of Lee Wilson Engineer- 
ing Company, Inc., Cleveland, Ohio, 
it was announced by C. F. Olm- 








HIGH SPEED WIRE 


stead, President. Formerly Assist- 
ant Sales Manager, Mr. Werner 
will take over duties previously 
handled by J. L. Whitten, Vice 
President, who will now devote 
more of his time to company policy. 

Mr. Werner, a graduate of the 
Missouri School of Mines and 
Metallurgy, joined Lee Wilson 





J. H. Werner 


Engineering Company Ine. in Oc- 
tober, 1941, starting as Service 
Engineer and working his way up 
through various stages as Produc- 
tion Manager, Sales Engineer, Dis- 
trict Manager-Chicago, and, most 
recently, Assistant Sales Manager. 


Rome Cable Div. Appointments 


Three major management ap- 
pointments have been announced 
by A.D.R. Fraser, president of the 
Rome Cable Division of Aluminum 
Company of America. 


* ¥* * 


Robert L. Williamson, manager 
of pig and ingot sales for Alcoa 
since 1955, has been named vice 
president and general sales man- 
ager of the division. He will direct 
the activities of division product 
managers and field sales opera- 
tions from Rome, N. Y. 


* * * 
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NAIL MACHINES 


HIGH TONNAGE OUTPUT—LOW MAINTENANCE COST 








chines of established reputation. 


For 55 years GLADER MACHINES 
have been giving HIGH QUALITY, 


LOW COST nail production. 


Wm. 


1526 


You can take care of increased 
production schedules and better 


product demands with these ma- 










Glader Machine Works 


Export Dept.: 122 E. 42nd Street, New York 17, N. Y. 







210 N. Racine Avenue 
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Frederick S. Marks, Sr., treas- 
urer and a member of the board 
of directors of Rome Cable before 
it became a division of Alcoa, has 
been appointed vice president and 
manager of distribution. Gerard 
A. Weiss has been appointed treas- 
urer of the Rome Cable Division, 
succeeding Mr. Marks. 


Protiva and Scheel Promoted 
by Heil Process Equipment 


E. W. Vereeke, President, Heil 
Process Equipment Corp., Cleve- 
land, manufacturers of corrosion 
resistant ventilating equipment, 
impervious graphite heat ex- 
changers, steam jet agitators, lead 
anodes and corrosion resistant 
tanks, announces the appointment 
of Richard F. Protiva to be Man- 
ager of Market Development, and 
Robert E. Scheel as Manager of 
National Branch Sales. 


* * * 


Mr. Protiva joined Heil as Sales 
Engineer in 1940 following his 
graduation from Case Institute of 
Technology with.a degree in Metal- 


lurgical Engineering. He became 
Manager of Process Industry Sales 
in 1956 and Eastern Sales Man- 
ager in 1957. 


* * * 


Mr. Scheel joined Heil Process 
Equipment Corp. in 1949 as an 
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Estimator following his graduation 
from Ohio University. He became 
Sales Engineer in 1953, Chicago 
District Manager in 1955, and 
Western District Manager in 1958. 
He is a member of several tech- 
nical and engineering societies. 


To Handle Division Sales for U.S.I. 


Walter J. Kilmer has been made 
Manager of the Detroit Sales Divi- 
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Plywood * Hardboard * Two ply aspen * Two ply pine « Hard- 
¢ Drums available in wood, 


board laminated to Plywood 
metal, paper or plastic. 
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sion for U. S. Industrial Chemicals 
Co., Division of National Distillers 
and Chemical Corp. Alden R. Lud- 
low, Jr., Vice President in Charge 
of Sales, announced the new ap- 
pointment. He succeeds Fred M. 
Henley, who is retiring. 


* * * 


Mr. Kilmer has been associated 
with U.S.I. for approximately 
twenty-five years and, prior to his 
new assignment, was a sales repre- 
sentative for the Company at Buf- 
falo, N. Y. 


Kaiser Aluminum 
Announces Promotions 


Gillette N. Houck has_ been 
named assistant to the manager 
of the Electrical Conductor Divi- 
sion, Kaiser Aluminum & Chemical 
Corp., it has been announced by 
J. T. Dugall, division manager. At 
the same time, Cecil R. Pickens 
becomes division technical man- 
ager at Newark, Ohio. 


* * * 


Mr. Houck, formerly division 
manager of promotion and tech- 
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reels & spools 


. LESS TO SHIP - 


COST LESS TO USE 


UP go your profits when you switch to Woodcraft dis- 
posable Reels & Spools. The reason: Woodcraft Reels & 
Spools cost you less. Why not compare the Woodcraft cost 
and prove to yourself how many dollars you can 
save.* Available in all sizes, and specifications ... 
SY without price penalties. 


WOODOCRAF T corr. 


501 SALZBURG AVE. ° 


* ... close enough fo you to save many, many dollars 
on shipping costs alone! 


BAY CITY, MICHIGAN 
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nical development, joined Kaiser 
Aluminum in 1947 and has held 
a variety of sales and management 
positions in Kansas City, Chicago 
and Newark, Ohio. His promotion 
moves him from the company’s 
aluminum wire and cable works 
at Newark, Ohio, to division head- 
quarters in Oakland. 

* + * 

Mr. Pickens will have responsi- 
bility for co-ordinating and direct- 
ing the engineering and technical 
development programs, reporting 
to Mr. Houck. He joined Kaiser 
Aluminum in 1957 when the firm 
acquired the Wire and Cable De- 
partment of U.S. Rubber Co., 
where he had been associated for 
eleven years. 


Lee Wilson Forms 
Chemical Division 


The formation of a Chemical 
Division to be headed up by Frank 
C. Haas, former vice president and 
director of the Archer-Daniels- 
Midland Company, was announced 
today by Lee Wilson, Chairman 
of the Board of the Lee Wilson 


Engineering Company, Inc., Cleve- 
land. 

The new division was formed 
to engineer and develop specific 
chemical processes for the metal 
producing and meta! fabricating 
industries, according to Mr. Wil- 
son. 

. * . 

Mr. Haas joined Archer-Daniels- 
Midland in 1929 as chemical direc- 
tor of their Wyandotte, Michigan 





Frank CC, Haas 


plant. Following several promo- 
tions he was elected vice president 
in 1950 and a director in 1954, 
He studied chemical engineering 
at Columbia University. 


Riverside-Alloy Appoints 
Assistant Works Manager 


Roland H. Wilson has been ap- 
pointed Assistant Works Manager 
of Riverside Metal Works, River- 
side-Alloy Metal Div., H. K. Porter 
Co. In his new assignment, Wilson 
will maintain production schedules, 
supervise facilities and restudy 
quality control procedures. 

*x * * 

Mr. Wilson, who joined River- 
side-Alloy in 1949, has been coor- 
dinator for modernization pro- 
grams at Riverside ever since 
Porter acquired the plant. He was 
appointed Administrative Assist- 
ant in 1957. Prior to that, he held 
several positions in the Standards 
Department, including Standards 
Supervisor. He graduated from the 
University of Pennsylvania in 1949 
with a B.S. degree in Mechanical 
Engineering. 
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WIRE ANNEALING, TINNING and GALVANIZING OUTFITS 
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CF&l Appoints New York 
District Sales Manager 


Kingdon B. Dietz has been ap- 
pointed New York District Sales 
Manager of The Colorado Fuel and 
Iron Corporation, L. A. Watts, 
General Manager of Sales, Eastern 
Division of The Colorado Fuel and 
Iron Corporation, has announced. 


* * * 


Mr. Dietz had been Assistant 
Sales Manager since January 1958. 
He joined CF&I in July, 1954, as 
a New York District Salesman, and 
spent the next three and a half 
years representing a wide range of 
CF&I products throughout New 
York and New Jersey. 


Warren Wire Appoints Managers 


Warren Wire Company, Pownal, 
Vermont, manufacturers of mag- 
net wire, aircraft cable, bare and 
tinned copper wire, and Teflon 
coated glass fabric, yarn and cord- 
age, has appointed David B. Barr 
as Midwestern Sales Manager. The 
company maintains warehouse fa- 
cilities for stock items at the Kel- 


mer Terminal Warehouses, 2237 
So. La Salle St., Chicago, III. 
*x * * 

At the same time it announced 
the appointment of Keith M. Seeg- 
miller as Sales Manager of its 
Western Division, which has manu- 
facturing and warehouse facilities 
at 1601 Chestnut St., Alhambra, 
Calif. 

* * * 

The company manufactures bare 
and tinned copper wire, magnet 
wire, including Teflon covered 
types, high temperature lead wire, 
aircraft cable and Teflon-coated 
glass fabric, yarn and cordage. 


To Direct 
Southern Electrical’s Sales 
William J. Hagan III, has been 
appointed director of electrical con- 
ductor sales of Southern Electrical 
Company, Chattanooga, an opera- 
tion of the Metals Division of Olin 
Mathieson Chemical Corporation, 
Derek Richardson, vice president 
of aluminum sales, Metals Division, 
has announced. 
* * * 


Formerly assistant director of 
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electrical conductor sales, he suc- 
ceeds H. H. Bullen who will con- 
tinue his association with the com- 
pany as a consultant. 

* * * 

Mr. Hagan will report to Mr. 
Richardson. He has been associated 
with Southern Electrical Company 
since its founding in June, 1946. 

* * * 

Other appointments announced 
by Mr. Richardson are L. W. Car- 
penter, manager of field sales, and 
G. E. Thurman, manager of sales 
promotion, who will report to Mr. 
Hagan. 


Reynolds Appoints 
Industrial Engineer 


Appointment of Cecil W. Guyatt 
of Pittsburgh, Pa., as chief indus- 
trial engineer of Reynolds Metals 
Company was announced by W. 
Monroe Wells, vice president of 
operations. 

* * * 

Hired in 1935 by U. S. Steel as 
its first district industrial engineer, 
Mr. Guyatt set up the department 





* 
~yogren 
AUTOMATIC 
DIE SIZERS 


SJOGREN-BUILT Machine for “‘wire 
men who want the best!’ 

This Automatic Die Sizing Machine is available in 2 
Spindle (as shown) and the Single 
Spindle unit. Both models are identical in construction 
and the same production per spindle applies. Typical 
production per spindle, per hour, on the six spindle 


2 dies at .165” 8 dies at .082” 
4 dies at .135” 10 dies at .072” 
6 dies at .095” 15 dies at .062” 


(Total of 45 dies or more, per hour) 

Sjogren engineers cordially invite wire men who are 
interested, to make a visit. If desired, a test run will be 
arranged, using their own dies, pins and compound. 


Sars 
TOOL & MACHINE CO., INC. 


JAWS FOR ALL MAKES OF PULLERS AND TESTING MACHINES 


14 Sword St. 
AUBURN, MASS. 
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in the Worcester, Mass. district of 
the American Steel & Wire Divi- 
sion. From 1939 to 1941 he was 
assistant superintendent of the 
Worcester plant. In the next four 
years he was first assistant and 
then chief industrial engineer of 
the Division. 

In 1945 he moved to Pittsburgh 
as assistant to the chairman of 
operating committees of U. S. 
Steel. When industrial engineering 


was organized throughout the cor- 
poration in 1948, he was made a 
division chief industrial engineer. 
In 1951 he became chief industrial 
engineer — methods. He is a 
graduate of Lehigh University 
with an electrical engineering de- 
gree. 


Carpenter Steel Appointment 

The Carpenter Steel Co., Read- 
ing, Pa., has named Fenton R. 
Mitchell, Jr., assistant branch 





AUTOMATIC COILER 





WELLS’ new FuLty automatic 
SPRING COILING AND LOOPING 
MACHINE coils, trims and loops in sequence. 
By trimming before looping extremely ac- 
curate springs are made. Produces cross-over, 
machine and side loops, or any combination 
of these. 


Machine shown above handles .025” to .062” 
diameter wire, forming coils of 3/16” o.d. to 
5/8” o.d., 1/2” to 5” long. 





For Springmakers 
and LOOPER 


Loops on each end can be varied 360° 
to each other and held to +3”. Loop 
openings can be held to +.010”, or 
less. 

Adapted from the WELLS large diameter 
automatic coiling and looping machines 
made for several years, this new spring 
machine will be a boom to manufac- 
turers of mechanical coil springs. 
Made By The Producers of the Wells 
Straightening And Cutting Machines. 


Write for information 





Yrnank L. Wells C. 


BUILDERS OF FINE WIREWORKING MACHINERY 


5821 FIFTH AVENUE ° 


KENOSHA, WISCONSIN 





QR — HARVEY SPRING MFG. CO. — 671 N. Sangamon St., Chicago, Ill. 
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manager of the New York and 
Bridgeport warehouses. He will as- 
sist the district manager in opera- 
tion of these branches. 


* * * 


A member of the American §So- 
ciety for Metals, he joined Car- 
penter in 1951 as an inside sales- 
man. In 1953 he became a sales 
representative in the Hartford 
territory and in 1955, sales repre- 
sentative in the Bridgeport terri- 
tory. 


Blane Appoints 
Midwest Representative 


The W. F. E. Bomke Sales Co., 
Chicago, has been appointed Sales 
Representative in the Midwest, 
according to an announcement by 
Gerry Kerstein, Vice President and 
Sales Manager of The Blane Corp., 
Canton, Mass., manufacturers of 
vinyl compounds and vinyl color 
concentrates for the wire and cable 
industry. 

* * * 

General Partners in the Bomke 
Company are J. D. Parsons and 
Donald R. Brooks. Mr. Parsons, a 
business college graduate, has been 
associated with Bomke for his en- 
tire career, recently completing 
his 25th anniversary with the com- 
pany. Mr. Brooks, a graduate of 
Chillicothe Business College, was 
associated with Popular Mechanics 
Magazine for 16 years prior to 
joining Bomke. 


* * * 


The W. F. E. Bomke Sales Co. 
will cover the territory of Illinois, 
Iowa, Indiana, Wisconsin, Michi- 
gan, Ohio and Kentucky for Blane. 


RB&W Changes 


Lambert M. Kaspers has been 
named to the new post of plant 
manager and assistant to the gen- 
eral manager of the Port Chester, 
N. Y., plant of Russell, Burdsall 
& Ward Bolt & Nut Co. He was 
plant manager at the Rock Falls, 
Ill., plant, where he has been suc- 
ceeded by George J. Nieman who 
has headed the cost, payroll, and 
industrial engineering departments 
there since 1952. In addition, 
Ronald M. Bowman has been ap- 
pointed assistant manager at Rock 
Falls, a new position. 
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Heads Crucible’s 
Spring Division 
William R. Mogg has been ap- 
pointed general manager of Cru- 
cible Steel Company’s spring divi- 
sion and will be responsible for all 
phases of the division’s operations 
including production, sales, per- 
sonnel, and administration. He suc- 
ceeds T. T. Crowley, who has been 
named vice president and general 
manager of Crucible Steel of Can- 
ada, Ltd. 


Leib Advanced by Copperweld 


James M. Darbaker, president 
of Copperweld Steel Company, has 
announced the promotion of F. E. 
Leib to vice president in charge of 
the wire and cable division, Glass- 
port, Pa. 


Firth Sterling Promotes Two 


Firth Sterling Inc. announces 
the promotion of M. L. (Pete) 
Backstrom to sales development 
engineer and A. G. (Jerry) Wei- 
land to Chicago district manager, 
carbide division. 

* * * 

Mr. Backstrom joined Firth 
Sterling eleven years ago and has 
served in the carbide division as 
chief carbide sales engineer, as- 
sistant sales manager, carbide divi- 
sion, and carbide district manager 
in Chicago. In his new capacity, 
Mr. Backstrom will be responsible 
for the sales of heavy metal, forge- 
able tungsten and percussion tips, 
will assist district sales on techni- 
cal problems and the development 
of new applications for cutting and 
die materials. 

* * * 

Mr. Weiland started with the 
company nine years ago in the 
accounting department, and later 
served as carbide cost analyst and 
sales analyst. He served as car- 
bide sales office manager before 
being transferred to the mid-east 
district as salesman. 


Sylvania Appointments at Warren 


J. Marshall Smith has been ap- 
pointed manager of the metal base 
plant of Sylvania Electric Products 
Inc., Warren, Pa., subsidiary of 
General Telephone & Electronics 
Corp. He had been manufacturing 
superintendent at Sylvania’s fluor- 
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escent plant at Danvers, Mass. He 
replaces R. H. Alexander, named 
engineering manager for the divi- 
sion’s metal base operations. 


Made V.P. of J & L Division 


John T. Bachman, has been ap- 
pointed a Vice President of Jones 
& Laughlin Steel Corporation’s 
Stainless and Strip Division in 
Detroit, it was announced by M. K. 
Schnurr, President of the Division. 
Mr. Bachman formerly was Gen- 
eral Manager — Strip Operations. 

* * * 

He will be in charge of carbon 

and stainless strip sales; Kenil- 


GEO. C. PATTERSON 
HI-SPEED 


worth (N. J.) and Los Angeles 
Warehouse sales; and sales activi- 
ties of the Metallon Plant in Can- 
field, Ohio. 


* * * 


Mr. Bachman’s career in the 
steel industry began in 1923 with 
U. S. Steel. He has subsequently 
been associated with Sharon Steel 
and Cold Metal Products. He was 
appointed Vice President and Gen- 
eral Manager of Sales when the 
latter company became the J&L 
Strip Division in 1957, and was 
named General Manager — Strip 
Operations when the J&L Strip 
Steel and Stainless Steel Divisions 





AUTOMATIC WIRE STRAIGHT- 
ENING & CUT-OFF MACHINES 





ELECTRICALLY OPERATED me 
with VARIABLE SPEED DRIVE | __ 
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We are proud to present this machine & 35 additional models to 
the mills and fabricators of wire, for we honestly believe they 
are top value in their field today. We have spared no expense 
to give you a precision machine tool that will give years of 
iron castings are close grained 
‘ Meehanite iron; cut-off and opener levers are high grade steel 

castings; all guides are hardened tool steel; electrical equip- 


uninterrupted service. All 
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were joined in 1958 to form the ing in the mill, the laboratory and, 
J&L Stainless and Strip Divisions. 
partment. He has studied Engin- 
eering and Metallurgy at the Uni- 


United Wire & Supply 
versity of Rhode Island. 


Appointment 

Edward J. D’Amore has been 
appointed Service Sales Manager 
of the Brazing and Wire Division 
of the United Wire & Supply Corp., 
Providence 7, R. IL., J. G. Landri- 
gan, General Sales Manager, has_ tor, and N. R. Lodh, Works Man- 
announced. ager, of the Devidayal Cable 
a 2 Industries (Pvt.) Ltd., Bombay, 

India, recently visited this country, 
during which they purchased sub- 


Indian Cable Men 
Visit the U.S. 
K. Aggarwal, Managing Direc- 


Mr. D’Amore has been associ- 
ated with United since 1948 serv- 





New! Improved! Fast! 
WELLS STRAIGHTENER & CUTTER 


This completely re- 
designed line com- 
bines maximum ef- 
ficiency with that 
rugged dependabil- 
ity, for which 
WELLS S&C ma- 
chines have become 
justly famous. 





Built in several 
sizes to handle 2 to 
18 ga. basic and 
high carbon wire. 





S & C machines for small 
diam. wires Speed: Ap- 
prox. 115 F.P.M. 


FEATURES 


The guide bar of these new machines can be supplied for 
any cut lengths ©° The rotary flier runs on ball bear- 
ings for smoothness and long life © Cut-off is actuated by 
a solenoid for extreme accuracy of cut lengths °® A two 
point cam construction provides a quick and positive return 
of the cut-off knife, eliminating the need for a clutch and 
dog °* A counter is standard equipment. 






A COMPLETE RANGE OF S & C MACHINES 
IS MADE BY WELLS FOR ALL SIZES OF WIRE. 
SEND FOR CATALOG ON THE COMPLETE LINE. 


Builders of Fine Wire Working Machinery 
5821 FIFTH AVENUE ° KENOSHA, WISCONSIN 
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most recently, in the sales de- 


stantial quantities of the latest 
types of American machines for 
the manufacture of insulated wire 
and cable and enameled wires. 


Roebling Appointments 

The John A. Roebling’s Sons 
Div., CF & I, Trenton 2, N. J,, 
has announced the appointment of 
Robert M. Lamborn as Manufac- 
turing Manager, Cold Rolled Steel 
Products Div., and of R. Garrett 
Boetsma as Manager of the In- 
dustrial Engineering and Planning 
Department. 


R. H. Miller Elects Officers 


At the annual Board of Direc- 
tors meeting held recently at the 
R. H. Miller Co., Inc., Homer, New 
York, the following were elected 
to office in the Company: 


* * * 


Randolph Y. Miller, President 
and Treasurer, Walter A. Smigel, 
Executive Vice President and Ade- 
line Miller Colton, Vice President 
and Secretary. 

* * * 

The R. H. Miller Co., Inc. cur- 
rently is celebrating its 50th year 
in the development and manufac- 
ture of “Steelskin” Metal Working 
Lubricants. 


Erwin Loewy 


Erwin Loewy, founder and head 
of Loewy-Hydropress and a Vice 
President of its parent company, 
Baldwin-Lima-Hamilton Corp. died 
on July 13, 1959 


* * * 


Mr. Loewy had had a long and 
distinguished career in designing 
and building hydraulic presses and 
rolling mills, many of which are 
in use in the wire industry. Several 
years ago he entered the field of 
rocket and missile launching equip- 
ment and built the famous ship 
motion simulator for the Polaris, 
launching installations for the In- 
ternational Geographical Year, and 
shipboard handling and stowage 
systems for the Defense Missile 
Program. 


John Gerald McGreevy 


John G. McGreevy, Vice Presi- 
dent of the Apco Mossberg Com- 
pany, Attleboro, Massachusetts, 
died suddenly at his home on the 
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morning of August 26, 1959. 


* * * 


Mr. McGreevy, or “Jerry”, as 
he was affectionately known by 
his host of friends, was a graduate 
of the La Salle Academy in Provi- 
dence, R. I. He started with Apco 
Mossberg in 1924 and for the last 
twenty years had been Vice Presi- 
dent of the company, which was 





John G. McGreevy 


closely associated with the wire 
industry through the manufacture 
of spools and reels. 


* * * 


Jerry had been an active mem- 
ber of The Wire Association for 
twenty years and was widely 
known and liked for his genial 
personality and outstanding abili- 
ties. Up to the day of his passing 
he had been active in business. 


Richard L. Wilcox 


Funeral services were held in 
Waterbury on August 14 for 
Richard L. Wilcox, retired chair- 
man of the Waterbury Farrel 
Foundry & Machine Company, who 
died on August 12 at Bridgeport 
Hospital after a short illness. 


* * * 


Mr. Wilcox, who became chief 
engineer in the coldheading ma- 
chine division of the company 
where he served 57 years, was an 
internationally known specialist in 
his field. 


* * * 


He started his career as a self- 
educated draftsman. He was presi- 
dent of the company on the oc- 
casion of its 100th anniversary 
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in 1951 and assisted workers in 
demonstrating various machines 
for the benefit of visitors at the 
time of the celebration. He was 
elected president in 1947 and chair- 
man in 1954. He retired in March, 
1955. 


Albert C. Nehring 


The Nehring Electrical Works 
of De Kalb, Illinois, has announced 
with deep sorrow the death on 
July 7, 1959, of Albert C. Nehring, 
former Secretary-Treasurer, Direc- 


tor and Manager of plants of the 
company. 
* * * 

Mr. Nehring, with his three 
brothers, started to work in the 
electric wire and cable industry 
in 1901, and was well and widely 
known throughout the industry. 
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WIRE DRAWING Mahone 





A NEW CONCEPT OF EFFICIENCY 


Counterdrawing, or back-pull, increases die life and consumes 


While good for any wire, these machines are especially efficient 
in drawing Stainless, High Carbon and Resistance Wires. 

A single motor drives the machine, different blocks being con- 
nected by gears operating through differential gears. Important 
feature of the differential is the automatic adjustment of all blocks 
to each other to maintain tensions without slippage. 
from block to block with no accumulation or twisting. 

All dies and blocks water cooled. Pneumatic controls stop the 
machine if reel trouble develops. 
standards built in. Construction is heavy for long service. Finish- 
ing block supplied in diameters required for your operations. 
Machine occupies floor space of 12’ by 9’ overall. Motor is 85 hp, 
2-speed AC, 865/1730 rpm. 4-speed gear box gives 8 different 


Get the facts on these remarkable machines. 
Write or Telephone 


General Agent for Canada and U.S.A.: 


ATLAS POLAR COMPANY LIMITED 


Tel.:; Plymouth 7-3641 





Wire runs 


Full safety features to highest 


TORONTO 16, CANADA 
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New Calibrating Machine 
Provides Increased Accuracy 


To meet Bureau of Standards 
and Weights and Measures accur- 
acy requirements for weighing 
scales, engineers at the W. C. Dil- 
lon Company have developed a 
unique calibrating machine. The 
device was originally designed for 
setting the gradations of dyna- 
mometers and other Dillon pre- 


cision instruments to exacting 
specifications. Because of the 
interest shown in its unusual 


accuracy, the machine is now, 
however, being offered as a custom- 
built end-product to other manu- 
facturers. 

* * . 

Finely engineered knife-blade 
leverage machines are among the 
most accurate measuring devices 
known to science. Allowing for 
infinitesmal friction at pivot 
points, this apparatus gives indi- 
cations that are 99.8% accurate, 
whether weighing 20,000 pounds 
or a few ounces. 


* * * 


















Made in various sizes for 
reels from §"x 24" up to 24"x 12” 
Write now for details 


HANSON & EDWARDS LTD 





... indicate a world-wide 
reputation. Hanson & Edwards have supplied 
High Speed Tubular Stranding Machines to 
many of the most important Wire Rope and Cable factories 
throughout the world. These machines have rotors which run in 
large SPLIT ROLLER BEARINGS, not on support rollers, 
giving higher speeds, smoother running and lower maintenance costs 


ROLLER BEARING TYPE 
HIGH SPEED TUBULAR 
STRANDING MACHINES 





Inquiries are invited for stand- 
ard as well as special versions of 
this new calibrator-testing ma- 
chine. Write W. C. Dillon & Com- 
pany, Inc., 14620 Keswick Street, 
Van Nuys, California. 


Morgardshammars Opens 
American Office 


Due to the growing interest in 
the “Beeline” Wire Drawing Ma- 
chines in this country, the manu- 
facturer, Morgardshammars Mek- 
aniska Verkstads A. B., Morgard- 
shammar, Sweden, recently estab- 


lished an American affiliate to give 
customers better service and to 
warehouse stocks of parts. 


* * * 


This firm, MH. Machines, located 
at 19002 Lomond Blvd., Cleveland 
22, Ohio, is operated under the 
direction of Mr. Yngve B. Beng- 
ston. The parent company, which 
in addition to manufacturing the 
well-known Beeline types of 
straight-through wire drawing 
equipment, also makes rolling mills 
and mining machines. Founded in 
1856, the company is now in its 
113th year of existence. 


* * * 


Through the new arrangement 
the company is able to offer rela- 
tively prompt deliveries and to 
render service and advice from its 
centrally located office in Cleveland. 
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A Review of Recent Wire Patents 








The data listed below is only a brief 
review of recent patents pertinent to 
the readers and subscribers of this 
publication. 

Complete copies of these patents may 
be obtained by writing to the pub- 
lisher of this magazine and remitting 
50c for each copy desired. For orders 
received from outside the United 
States the cost will be $1.00 per copy. 











No. 2,901,789, POCKET GROUND 
SCREW, patented September 1, 1959 by 
Harry S. Frank, Bellerose, N.Y. 


The screw comprises a single length 
of heavy round wire spirally wound 
about the conical end of a post adapted 
for insertion in the ground, with the 
wire spiral intended to facilitate inser- 
tion by a screwing motion of the post. 


* + * 


No. 2,901,966, AUTOMATIC BIND- 
ING OF COILS OF WIRE, patented 
September 1, 1959 by Hermann Bocher, 
Koln-Kaik, Germany. 


The binder is intended to wrap wire 
around three sides of the sections of a 
coil of wire, compress the coil, and then 
twist the ends of the wire. 


* * * 


No. 2,902,060, CUTTING AND 
TWISTING DEVICE FOR COILED 
WIRE, patented September 1, 1959 by 


William O. Sprang, Detroit, Mich., as- 
signor to No-Sag Spring Company, War- 
ren Township, Macomb County, Mich., a 
corporation of Michigan. 


More specifically, the mechanism is 
for severing the ends of a pigtail after 
it has joined the end coils of two ad- 
jacent rows of springs, and bending the 
severed ends in a manner to prevent the 
pigtail from moving lengthwise to the 
springs. 

* * * 


No. 2,902,079, SPRING COILING MA- 
CHINE WITH MEANS FOR SEPAR- 
ATING FEED ROLLS DURING CUT- 
TING CYCLE, patented September 1, 
1959 by Alfred H.Costello, East Willis- 
ton, and Edward M. Costello, Westbury, 
N.Y., assignors to The Torrington Man- 
ufacturing Company, Torrington, Conn., 
a corporation of Connecticut. 


A cylindrically-operable spring mak- 
ing machine is disclosed and related to 
the machines described in patent 2,119,- 
002 and Reissue 24,345 of August 20, 
1957. 

* * * 


No. 2,902,535, PREFOLDED CORD 
AND METHOD OF MAKING SAME, 
patented September 1, 1959 by Wallace 
R. Francis, Milford, Conn., assignor to 
General Electric Company, a corpora- 
tion of New York. 


This invention relates to a two-wire 
conductor cord of non-circular shape, 


the cord being folded sharply in oppo- 
site directions, the insulation at their 
folded portions being set into folded 
shape to facilitate the hanking of the 
cord into a neat bundle. 


* * * 


No. 2,902,797, WIRE STRIPPING AP- 
PARATUS, patented September 8, 1959 
by Louis M. Carpenter, Fayetteville, N.Y. 

There are seventeen claims to this pat- 
ent in which fibre glass wheels are the 
sole abrasive elements for stripping the 
ends of wire. 

* * * 


No. 2,902,886, MULTIPLE-WIRE 
DRAWING MACHINE TRANSMIS- 
SION, patented September 8, 1959 by 
Johanna Nacken, Nuremberg, Germany. 

A transmission for a continuous wire 
drawing machine in which the wire to 
be drawn is guided over a series of 
rotary drawing blocks, each attenuating 
the wire by a predetermined percentage, 
is disclosed, the machine being of the 
slipless type, and the transmission is 
said to permit continuous operation of 
the machine without requiring inter- 
mittent stopping of the filled blocks. 


* * * 


No. 2,903,384, METHOD OF PRE- 
PARING STAINLESS-STEEL WIRE 
FOR DRAWING AND FORMING, pat- 
ented September 8, 1959 by Joseph C. 
Grass and Anton C. Zupansic, Wauke- 
gan, Ill., assignors to United States 
Steel Corporation, a corporation of New 
Jersey. 





Aructher Boost for Your Wire Manufacturing Output... 
THE NEW ENJACO “3 IN 1” INTEGRAL RE-SPOOLER, Class H 


This new equipment incorporates Re- 
Spooling, Measuring and Spark Testing 
. saving space 
. speeding 


in one compact unit . . 
. reducing handling . . 
production. 


The unit shown accommodates spools 
or reels up to 12” O.D. on takeup and 
18” O.D. on pay-off, wire diameters up 
to 3/16”, and wire speeds up to 800 
f.p.m. Spark Testers are available in 


either A.C. or D.C. 


ASK FOR CATALOG SECTION 2D-4 
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The method consists in immersing 
the wire for from 20 to 60 minutes in 
a dilute sulphuric-acid bath at a tem- 
perature beween 130 and 185°F. con- 
taining an activating addition of between 
35 and .5% sodium thiosulphate, then 
immersing the wire in a water suspen- 
sion of lime and baking it for several 
hours at a temperature between 800 and 
1000°F., in an oxidizing atmosphere, 
thereby forming, it is claimed, on the 
wire a tough, adherent flexible coating 
composed at least in part of lime, metal- 
lic sulphide and hydrous ferric oxide. 


* * * 


No. 2,903,403, METHOD OF COP- 
PER-PLATING METAL SURFACES, 
patented September 8, 1959 by Wen- 
nemar Strauss, Dusseldorf-Benrath, Ger- 
many, assignor to Dehydag, Deutsche 
Hydrierwerke G.m.b.H., Dysseldorf, Ger- 
many, a corporation of Germany. 

Iron surfaces may be copper plated by 
pickling the objects in an acid pickling 
bath containing an inhibitor compound 
having an inhibiting effect of at least 
50% and thereafter applying the final 
copper plate directly to the pickled sur- 
face of the objects to which a quantity 
of pickling bath solution remains ad- 
herent by electroplating the objects in 
an acid solution of a copper salt. 


* * * 


No. 2,903,720, METHOD AND AP- 
PARATUS FOR CUTTING DOUBLE 
ENDED NAILS FROM WIRE STOCK, 
patented September 15,, 1959 by Cyril 
Harry James, Leicester, England, as- 
signor to United Shoe Machinery Cor- 
poration, Flemington, N.J., a corpora- 
tion of New Jersey. 





The machine is described as an im- 
provement upon that of the same in- 
ventor disclosed in patent 2,295,662; 
dated September 15, 1942. Five machine 
and one method claim. 


* * * 


No. 2,903,967, WIRE MESH SCREEN, 
patented September 15, 1959 by Her- 
bert S. Levin, Huntington, New York, 
assignor to Colonial Process Supply Co., 
New York, New York, a partnership. 

A wire mesh screen construction is 
disclosed, including a floating bar for 
contacting the outer side of vertical 
frame flanges and a locking bar, where- 
by a wire mesh covering the frame may 
pass around the bottom flange of the 
floating bar and around the flange of the 


lock bar. 
* *x * 


No. 2,904,269, COIL WINDING AP- 
PARATUS, patented September 15, 1959 
by Robert J. Eminger, Kendallville, Ind., 
assignor to Fort Wayne Tool, Die & 
Engineering Company, Fort Wayne, Ind., 
a company of Indiana. 

More specifically, the appartus is for 
automatically and sequentially winding 
multi-pole stators in alternating direc- 
tions on adjacent poles. 

* * * 


No. 2,904,270, CLAMPING MECHA- 
NISM FOR STATOR WINDING AP- 
PARATUS, patented September 15, 1959 
by Richard G. Nill, Fort Wayne, Ind., 
assignor to Fort Wayne Tool, Die & 
Engineering Company, Fort Wayne, 
Ind., a company of Indiana. 

Among the objects of the invention 
are to properly locate the stator in rela- 
tion to the fixed path of movement of 


the winding wire for obtaining proper 
winding action, and to reduce winding 
time between winding cycles. 

* * * 


No. 2,904,803, MECHANISM FOR RE- 
MOVING WIRE COATING, patented 
September 22, 1959 by Stanley J. Gart- 
ner, Emporium, Pa., assignor, by mesne 
assignments, to Sylvania Electric Prod- 
ucts, Inc., Wilmington, Del., a corpora- 
tion of Delaware. 


Insulation is removed from wires by 
a vibrating breaker contacting the in- 
sulation, and the removed insulation is 
brushed away by a brush operating in 
the intervals between contact of the in- 
sulation by the breakers. 


* * * 


No. 2,905,078, APPARATUS FOR 
HANDLING COILS, patented Septem- 
ber 22, 1959 by Edward A. Laine, Leech- 
burg, Pa., assignor to Allegheny Lud- 
lum Steel Corporation, Brackenridge, 
Pa., a corporation of Pennsylvania. 


More specifically, the apparatus is for 
effecting the handling of a wound coil 
disposed horizontally on a roller con- 
veyor for lengthwise movement there- 
of in a predetermined plane of move- 


ment. 
* * * 


No. 2,905,400, WIRE CONNECTING 
MACHINE, patented September 22, 1959 
by Rudolph F. Mallina, Hastings on 
Hudson, N.Y., assignor to Bell Tele- 
phone Laboratories, Incorporated, New 
York, N.Y., a corporation of New York. 


More specifically, the machine is 
adapted for controlling machinery for 
connecting wires between terminals of 
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No. 2,905,401, WINDING APPAR- 
ATUS, patented September 22, 1959 by 
Howard H. Ewald, Los Angeles, Calif., 
assignor to Hughes Aircraft Company, 
Culver City, Calif., a corporation of Del- 
aware. 


The apparatus is adapted for wind- 
ing electrical potentiometers and the 
like. Accurate control of the pitch and 
spacing between adjacent windings is 
said to be assured. 

* * * 


No. 2,905,406, COIL UNREELER, pat- 
ented September 22, 1959, by Kjell A. 
Falck-Pedersen, Cicero, Ill., assignor to 
Acme Steel Company, Chicago, IIl., a 
corporation of Illinois. 


Steel strapping and the like may be 
withdrawn from a coil thereof while a 
quantity of the material is held in a 
slack condition and may be withdrawn 
without overcoming the inerta of the 


coil. 
* * * 


No. 2,905,409, WIRE DISPENSING 
DEVICE, patented September 22, 1959 
by Allen C. Sheldon, Fort Wayne, Ind., 
assignor to Rea Magnet Wire Company, 
Incorporated, Fort Wayne, Ind. 

The principal feature of the invention 
resides in a wire retarding base in the 
form of an inverted cone having damp- 
ing walls extending upwardly and out- 
wardly, to dampen the elliptical action 
which is set up in rapidly withdrawing 
the wire from the wire drum. 

* * * 


No. 2,405,502, CARRIER FOR CAR- 
TONS, patented September 22, 1959 by 
Edgar F. Brown, Bennington, Vt. 


The carrier is constructed wholly of 
wire and is adapted for carrying milk 
cartons. 

* *x * 

No. 2,906,299, MANUFACTURING 
GRIDS, patented September 29, 1959 by 
Arthur Alan Brooke, Toronto, Ontario, 
Canada, assignor to Canadian General 
Electric Company, Limited, Toronto, On- 
tario, Canada, a corporation of Canada. 

A grid-forming machine is disclosed 
for work upon a strip of grid wire nor- 
mally including a pair of laterally spaced 
elongated wire supports about which the 
wire is wound with a substantial part 
of the supports being contained within 
the space defined by the wire. 


New Tentatives 
Approved by ASTM 


Copper and Copper Alloys 
(Approved April 24, 1959) 


Specifications for: 

Free-Cutting Brass Rod, Bar, and Shapes 
for Use in Serew Machines (ASTM B 
16-58; ASA H8. 1-1959) 

Leaded Red Brass (Hardware Bronze) 
Rod, Bar, and Shapes (ASTM B 140- 
58; ASA H33. 1-1959) 

Seamless Copper Pipe, Standard Sizes 


(ASTM B 42-58; ASA H26. 1-1959) 


Bare Electrical Conductors 
Specifications for: 
Soft Rectangular and Square Bare Copper 
Wire for Electrical Conductors (ASTM 
B 48-58; ASA C7. 9-1959). 


Rope-Lay-Stranded Copper Conductors 
Having Bunch-Stranded Members for 
Electrical conductors (ASTM B 172- 
58; ASA C7. 12-1959). 
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Rope-Lay-Stranded Copper Conductors 
Having Concentric-Stranded Members 
for Electrical Conductors (ASTM B 
173-58; ASA C7. 13-1959). 


Bunch-Stranded Copper Conductors for 
Electrical Conductors (ASTM B 174- 
58); ASA C7. 14-1959). 


Concentric-Lay-Stranded Aluminum Con- 
ductors, Hard-Drawn, Three-Quarters 
Hard-Drawn, and, One-Half Hard- 
Drawn (ASTM B 231-58; ASA C7. 
21-1959). 

Concentric-Lay-Stranded Aluminum Con- 
ductors, Steel-Reinforced (ACSR) (AS 
T™ B 232-58; ASA C7. 22-1959). 

Copper Bus Bar, Rod and Shapes (ASTM 
B 187-58; ASA C7. 25-1959). 

Seamless Copper Bus Pipe and Tube 
(ASTM B 188-58; ASA C7. 26-1959). 

Standard Weight Zinc-Coated (Galvan- 
ized) Steel Core Wire for Aluminum 
Conductors, Steel Reinforced (ACSR) 
(ASTM B 245-58; ASA C7. 28-1959 ).- 

Zine-Coated (Galvanized ) Steel Core Wire 
(With Coating Heavier than Standard 
Weight) for Aluminum Conductors, 
Steel Reinforced (ACSR) (ASTM B 
261-58; ASA C7. 34-1959). 

Method of Test for: 


Resistivity of Electrical Conductor Ma- 
terials (ASTM T 193-58; ASA C7. 24- 
1959). ’ 

Dielectric Constant and Dissipation Fac- 
tor of Expended Cellular Plastics Used 
Electrical Insulation (D 1673-59 


Frictional Characteristic of Enameled 
Magnet Wire for Use in Winding 
Filled Coils (D 1676-59 T) 


Recommended Practice for: 


Exposure of Polymeric Materials to High 
Energy Radiation (Jointly with D-20) 
D 1672-59 T) 





Dura-Curl rims. 





MASSACHUSETTS, U.S. A. 
DIVISION OF WANSKUCK CoO. 


Yes, it’s the exclusive MPS heavy duty thickened- 
section rims that assure maximum strength and 
rigidity throughout the reel heads. Flange run- 
out and straightening expenses are eliminated 
by this patented MPS development. DURA-CURL 
rims are now standard on all MPS wire 
drawing, annealing, and stranding spools and reels. 
We invite your inquiries — let us tell you more about 


TEL ATTLEBORO 1-0848 \> 
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Inco Filler Wires 


The recent introduction of light- 
weight, compact MIG welding 
guns has prompted considerable 
demand on the part of fabricators 
for small spools of inert-gas weld- 
ing filler wires. In response to this 
demand, The International Nickel 
Company, Inc. is now producing a 
variety of its established filler 
wires on new two-pound spools 
that can be attached directly to 
the MIG gun. 


* * * 

Capable of joining several Inco 
Nickel Alloys as well as most dis- 
similar alloy combinations, the fol- 
lowing selection of Inco filler wires 
is now available on small spools: 


Inco-Weld “A” Filler Wire 

“67” 70/30 Copper-Nickel Filler Wire 
*62” Inconel Filler Wire 

*61” Nickel Filler Wire 

*60” Monel Filler Wire 


* * * 


Since the new two-pound spools 
are designed for direct attachment 
to the MIG gun, welders can now 
reach many areas previously con- 
sidered inaccessible. 


New Silicone Rubber 
Cable Insulation 


Availability of a new silicone 
rubber compound specifically for 
wire and cable insulation has been 
announced by Dow Corning Corpo- 
ration. Developed to meet the 
need for more easily extruded sili- 
cone rubber stocks, the new mate- 
rial requires no mill freshening 
prior to extrusion. Packaging is in 
hats or strips ready for direct 
feeding from the shipping contain- 
er into the extruder. 


* * * 


Identified as Silastic® 1601, the 
new material has been designed to 
meet the requirements of insula- 
tion for Underwriters Laborato- 
ries Standards for 200 C rated 
Fixture and Appliance Wire. 


* * * 


Faster extrusion rates and 
dense, homogeneous insulating 
walls without post-cure are other 
benefits cable manufacturers will 
derive from this new material. Si- 
lastic 1601 maintains its electrical 
properties at high temperatures 


and remains flexible at over a wide 
temperature range, suggesting ap- 
plications in a wide variety of 
wire and cable constructions. 


High Strength Conductive Cable 


“High strength conductive cable 
is not only practical but in fact is 
in current production at Bergen 
Wire Rope Company,” Homer W. 
Clapper, president, stated at a re- 
cent meeting of airframe manu- 
facturers. The Lodi, New Jersey, 
firm has developed a_ special 
swaged terminal which grips the 
cable end to full strength, yet per- 
mits the electrical conductor to 
pass through without compression 
damage. The Sikorsky Aircraft 
Company, in its S-60 crane heli- 
copter, has found the entire cable 
assembly very satisfactory: Of % 
inch diameter, breaking strength 
as high as 65,000 pounds has been 
successfully demonstrated. 


* * * 


The Bergen terminal design, for 
which patents are pending, is the 
only such device which assures to- 











for the 1960 Edition. 


industry information. 


453 MAIN ST. 





Announcement of RATE INCREASE 


on advertising in 


THE WIRE AND WIRE PRODUCTS BUYERS’ GUIDE 
AND YEARBOOK OF THE WIRE ASSOCIATION 


After holding the advertising rates in this highly useful directory for more than 
20 years, costs have caught up with us and we are forced to announce an increase 


At the same time, the closing date has been moved ahead one month to February 
20 as a convenience to advertisers, and the publication date changed to May Ist. 
This directory, the only one published for the Wire Industry, has been issued as 
a non-profit service to the field. It carries the most complete lists collected in any 
one publication of bar, rod, wire, wire products, electric wire and cable, and all 
machinery, equipment and supplies consumed by the industry. The 1959 issue 
contained approximately 450 pages of data on buying sources and other pertinent 


For a copy of the 1960 rate card, write 


WIRE AND WIRE PRODUCTS 


STAMFORD, CONN. 
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ta] strength plus full conductivity. 
Other important characteristics 
of the new cable assembly are its 
non-rotating feature regardless of 
degree of load and its hermetically 
sealed design. 

* * * 

This new complete approach to 
conductive cable problems has re- 
sulted in a product never before 
available for hauling, lifting and 
towing operations, which have 
long been limited by the lack of 
high-strength waterproof termi- 
nals for conductive cable. 


“Rad” To Designate 
Radiation Unit 


The Joint Subcommittee on Ra- 
diation Effects of ASTM Commit- 
tees D-9 on Electrical Insulating 
Materials and ASTM Committee 
D-20 on Plastics, has recommend- 
ed the use of the rad as a national 
standard unit for reporting radia- 
tion dose. The rad, which repre- 
sents 100 ergs of energy absorbed 
per gram of material, is independ- 
ent of the kind of ionizing radia- 
tion (X-ray, gamma rays, beta 
rays, neutrons, etc.), as well as of 
the type of material being irradi- 
ated. In this respect the rad dif- 
fers from most other units cur- 
rently in use for measuring radia- 
tion intensity and radiation ef- 
fects. For example, the _ well- 
known Roentgen unit applies only 
to X- and gamma radiation ab- 
sorbed by air. 

* * + 

In order to use the Roentgen as 
a unit for measuring exposure to 
radiation of materials or tissues 
other than air it has been found 
expedient to use a modified unit 
such as the rep, (Roentgen equiva- 
lent physical). The rep was origi- 
nally defined as the dose of any 
nuclear or ionizing radiation re- 
sulting in the absorption of 93 
ergs per gram of tissue. The 
energy equivalent of the rep has 
been changed in recent years to 98 
ergs per gram because of more 
accurate measurements. 


Second Issue of “Cobalt” 


The second issue of the Cobalt 
Information Center’s quarterly, 
“Cobalt,” is now available to inter- 
ested persons. 


NOVEMBER, 1959 


Featured in this journal is a 
technical paper on newly develop- 
ed cobalt-chromium-iron-base al- 
loys with interesting oxidation, 
corrosion, and wear-resistant prop- 
erties. Applications for these al- 
loys in the mining, extractive-me- 
tallurgy, heat-treating, and gyp- 
sum industries are listed. 

* *x * 

Other articles concern the use 
of cobalt additions to carbon and 
alloy steels and cobalt oxides as 
catalysts for automobile exhaust 
fumes. 

+. ¥ + 

Requests should be addressed on 

company letterhead to the Cobalt 


Information Center, c/o Batteile 
Memorial Institute, 505 King Ave- 
nue, Columbus 1, Ohio. Persons 
outside the Americas should write 
to the Centre d’Information du Co- 
balt, 35, rue des Colonies, Brussels, 
Belgium. 





Get the habit of reading 
regularly 

WIRE AND WIRE PRODUCTS 
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BUYER'S GUIDE CHANGES 


The 1960 Edition of the WIRE AND WIRE 
PRODUCTS BUYER’S GUIDE is now being 
edited for changes of address, company names, 


All manufacturers of rod, wire, bars, wire 
products, electric wire and cable, and ma- 
chinery, equipment and supplies used in the 


are INVITED and URGED to 
send us any changes that should be recorded 
in our listings. Do it now! Listing changes 
MUST be in our office by January 20th. 
Hundreds of changes have been received al- 
ready, but many more, we are sure, SHOULD 
be made. No charge for listings. 
We want the BUYER’S GUIDE to be correct. 
You want your company and products to be 
properly listed. It helps you and helps the in- 
dustry to locate products. 


Way we have your cooperation. 


Send changes to 


WIRE AND WIRE PRODUCTS 


Stamford, Conn. 
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Adjustable-Speed Drive Booklet 


Adjustable-speed and drive con- 
trol problems are discussed in a 
new booklet produced by Cleveland 
Worm Gear’s Speed Variator Divi- 
sion. Designated Bulletin No. K- 
250, the booklet presents eight 
pages of typical applications along 
with methods and types of remote 
and automatic control, plus vari- 
able speed bedplate assemblies. 


= * 7 


Available upon request to The 
Cleveland Worm & Gear Company, 
Speed Variator Division, 3300 
East 80th St., Cleveland 4, Ohio. 


Atlas Steels Reorganizes 
Marketing Structure 


Atlas Steels Ltd., Welland, Ont., 
has changed its organizational 
structure in order to co-ordinate 
its world wide operations and, 
hereafter, will operate under a two 
division plan comprising the Atlas 
North American and Atlas Inter- 
national Divisions, both reporting 
to the president of Atlas Steels 


Ltd. Arthur C. Rae has been 
named vice president-marketing of 
Atlas Steels and general manager 
of Atlas International. F. J. Lock- 
hart, vice president, Canadian 
sales, becomes vice president-sales, 
North American. 
* * * 

Mr. Rae will direct all sales and 
manufacturing operations of the 
company’s foreign subsidiaries 
and associated companies, includ- 
ing Canadian exports previously 
directed by the Export Division at 
Welland. 


Steel Co. of Canada 
Plans Expansion 


The Steel Company of Canada, 
Ltd., has announced plans to in- 
crease capacity of its Hamilton 
works by almost 25 per cent in the 
next two years. 


¥* ¥* 


H. G. Hilton, chairman and chief 
executive officer, told the com- 
pany’s annual meeting a new 300- 
ton open hearth furnace, together 
with improvements and additions 


to rolling and processing equip- 
ment would raise the company’s 


annual ingot capacity from its 
present 2,350,000 tons to 2,900,000 
tons, 

os * . 

Mr. Hilton said in the last ten 
years the company has spent well 
over $200,000,000 on plants and 
properties. This expansion has 
provided many new jobs and econ- 
omies resulting from greater out- 
put and more efficient tools. 


Important Development 
for Spring Makers 


Sleeper & Hartley, Inc., Worces- 
ter, Mass., manufacturers of spring 
coiling machinery, recently an- 
nounced the successful develop- 
ment of an automatic looping at- 
tachment for their No. 0 Universal 
Spring Coiler. 


* * * 


Although the company developed 
a bed spring coiling and looping 
combination early in the century, 
it was not until the Summer of 
1958 that Chief Engineer Elmer 


WIRE BENDING and FORMING MACHINES 


SPECIAL PURPOSE WIRE WORKING MACHINERY 


HIGH SPEED ———— 


AUTOMATICS 
UP TO 400 BEND p/M. 


SPECIAL PURPOG- 
MACHINES 
BENDING 
COMBINED 

WiTH 

STAMPING 
PUNCHING 

AND 

MILLING OPERATIONS 
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SCREW-HEAD-SLOTTING- 
COLD-THREAD-ROLLING 
MACHINES 





CAEFE 


__- Established 1897. 





SCREW MAKING MACHINERY 


ALL TYPES OF 
THREAD ROLLING 
DIES 





Please ask for inspection of machines recently supplied 
to North American customers. 


Please submit samples or drawings of articles you con- 
template to manufacture. 
SOLE REPRESENTATIVE FOR CANADA 


PAUL REICHER MACHINERY & EQUIPMENT LTD. 


600 Eglinton Ave. East, Toronto 12, Ont. 
(IBM _ Building) 


Ludwig Grefe -- Maschinenfabrik -- Luedenscheid 


Western Germany 
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Halversen tackled the problem for 
mechanical springs in a new ap- 
proach that has resulted in a ma- 
chine that is reported to be doing 
a better job yet will sell for 40% 
less than machines designed to 
loop the spring automatically. 
* * * 

The basis to the approach was 
simplification. In keeping with this 
principle, the first loop is made on 
the universal spring coiler using 
new motions of the existing cutter 
shafts. 


* * * 

A pneumatically operated pick- 
off, straight-line transfer, and last- 
end looping mechanism was chosen 
to perform the more involved sec- 
ondary motions, the weak point 
in previous mechanical units. It 
eliminates the conventional looper 
which now need be used only for 
small runs. Loop forming tools are 
based on those used for years on 
S&H semi-automatic spring loop- 
ing machines. 


* * * 


The unit is capable of handling 
springs with as few as 3 or 4 


4 


WITH LEWIS TRAVEL-CUT WIRE STRAIGHTENING AND CUTTING MACHINES 
EQUIPPED WITH AIR CLUTCH, AIR BRAKE AND VARIABLE SPEED DRIVE 


BOP 


S & H Looping Attachment for No. O Uni 
versal Spring Coiler, Escapement Type. * 


coils, making loops of the same 
diameter as the coil or larger. It 
has been operated on .010” to .020” 
wire and can be used on springs 
having a 14” to 3/16” O.D., al- 





though the actual range may be 
greater. Normal production is ap- 
proximately 50 springs per minute. 


Full details may be secured from 
Sleeper & Hartley, Inc., 334 Chand-_ 
ler St., Worcester 1, Mass. 


Roebling Announces 
Name Change 

It has been announced that the 
name of the John A. Roebling’s 
Sons Corporation has been changed 
to John A. Roebling’s Sons Divi- 
sion, The Colorado Fuel & Iron 
Corporation. The company former- 
ly operated as a subsidiary of 
CF&I. 


Correction 

In the August issue of Wire and 
Wire Products, on page 960 under 
the article caption “New Extrusion 
Techniques with Silicone Rubber”, 
the Division of Union Carbide 
Corporation was erronously stated 
as Union Carbide Plastics Com- 
pany. Messrs. H. H. Bashore, E. G. 
Schwarz and C. E. Simpson are 
identified with the Silicones Divi- 
sion in Tonawanda, New York. 











Lewis engineers have added three 
important improvements to their 
famous Travel-Cut Wire Straight- 
ening and Cutting Machines, 
1. Wichita Air Clutch, 2. Wichita 
Air Brake, 3. Reeves Motodrive 
or similar variable speed drive, 
for SUPERIOR QUALITY CONTROL. 
Assures greater accuracy and pro- 
duces quality rod with a minimum 
of spot swell. Lewis Machines are 
available in 34 models to handle 
from .012” to 34” dia. at speeds up 
to 200 FPM. 


NEW BROCHURE ON REQUEST 





No. 11-F Travel-Cut with Flying Shear Cut-off showing Air Brake 
(A) (guard removed) and push-button control panel (B) with fly- 
wheel speed tachometer. Cap. 2” to %4”...75 to 135 ft. per min. 


THE | LEWIS | MACHINE COMPAN 


NOVEMBER, 1959 


3440 EAST 76th STREET 
CLEVELAND 27, OHIO 
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New Automatic Coiling and 
Looping Machine Announced 


A new fully automatic coiling 
and looping machine has_ been 
placed on the market for the 
Spring manufacturing industry by 
the Frank L. Wells Company. 


* * * 


Wells has been a manufacturer 
of wireworking equipment for the 
bedding industry since 1893. For 
a number of years it has been 
building automatic coiling and 
looping machines for heavy gauge 
wire in large diameter coils for 
bed springs, link fabrics, etc. 


+. * - 


Because of the spring manufac- 
turing experience of the Harvey 
Spring and Manufacturing Co. of 
Chicago, the Harvey organization 
assisted the Wells Company in the 
engineering and tooling work on 
the new spring forming machine. 
Harvey, whose business is the pro- 
duction of close tolerance mechani- 
cal springs, has entered into an 
agreement with Wells to act as 
sales agents for the new coiler and 
looper. 


Harvey has had the new ma- 
chine in operation at its plant for 


several months and has demon- 

strated it to many interested 
spring manufacturers. 
* * * 

The new machine, illustrated, 


has a capacity to handle .025” to 
.062” diameter wire, with a coil 
range of 3/16” o.d. to 5/16” o.d. 
and body lengths of from approxi- 
mately 14 to 5 inches. 











EQUIPMENT, 


Extruders 
Takeup Equipment 
Payoff Equipment 
Spoolers 
Respoolers 
Measuring Machines 
Capstans 
Cable Strippers 
Braiding Equipment 
Twinners, Stranders, 

. Cablers, Bunchers 

’ Spark Testers 
Printing Machines 
Spiral Striping Machinery 
Taping Equipment 
Fine Wire Takeup and 
Respooling Equipment 

Wire Drawing Machines 
Specially Built Equipment 
And Much More 


SUPPLIES 


Wire Drawing Dies 

Wire Drawing Spoois 

All Types of 

Reels and Spools 

Lithographed Spools 

inks for 

Printing Machines 

Bare, Tinned and Silver 
’ Plated Copper Wire, 

Stainless Steel, Silver, 
_ Nickel, Bronze, Brass 
Other Bare Wires 
Numerous Other items 





all the wire industry 
in the West looks to 


— 2 
27 companies 


First, there’s Western Wire & Textile Machinery, Inc., the 
only company in the West that deals exclusively in used 
and reconditioned wire and cable - making equipment. 
Secondly, there’s the Paul I. Kenner Co., supplier and 
distributor of new wire and cable manufacturing machin- 
ery and supplies. 

Nowhere else in the West will you have a better chance 
of finding exactly what you need---either new or used. 
Nowhere else in the West will you be able to trade in old 
equipment on new. Nowhere in the West will you find 
such a complete stock of machinery and equipment. 


You'll like dealing with men who speak your business 
language - - - with companies backed by 20 years of highly 
specialized experience. 
SOME EQUIPMENT ON HAND: 
Takeups + Payoffs * Braiders + Asbestos Carding 
Lines * Taping Machines + 13 Die Copper Rod Break- 
down Machine wiih Cook M-1000 Spooler Takeup. 


Two companies that provide all that’s needed, new 
and used for the West's wire industry. 


WESTERN WIRE & TEXTILE MACHINERY, INC. 





228 Shaw Road 


South San Francisco, Calif. 


Tel.: JUno 9-1101 


PAUL I. KENNER CO. 


228 Shaw Road 


1542 


South San Francisco, Calif. 


Tel.: JUno 9-1101 


This machine automatically coils, 
trims and loops in sequence. By 
trimming before looping, extreme- 
ly accurate springs are produced. 
Loops made are crossover, machine 
and side-loop types — or any com- 
bination of these. The relationship 
of the loops on each end can be 
varied 360° to each other and 
maintained within +3°. Openings 
in loops can be held to +.010” or 
less. 

* * * 

For further information, please 
write either The Frank L. Wells 
Co., 5821 5th Ave., Kenosha, Wisc., 
or Harvey Spring & Mfg. Co., 871 
N. Sangamon St., Chicago, III. 


New Company Organized 
To Serve the Wire Industry 


M. G. Steele has announced the 
organization on June 1st of the M. 
G. Steele Company, which will en- 
gage in the designing and building 
of electric brazing equipment, ten- 
sile testing machines, and other 
equipment now in the process of 
development. 

The new firm, located on Yacht 
Club Road, Rome, N. Y., will also 
serve as development engineers 
and mechanical consultants to the 
wire industry. 


* * * 


Mr. Steele had been the head 
of the mechanical section of Rome 
Cable Corporation’s Research 
Center for the past nine years. 
A part time association with his 
former employer will be continued, 
as he has been retained by them 
in a consulting capacity. 

An article on page 1096 of the 
September issue of Wire and Wire 
Products describes a method for 
joining solid and stranded copper 
wire without the use of a flux, 
using silver solder. The equipment 
described, since modified and im- 
proved in efficiency, and with no 
change in the basic principle, is 
expected to be commercially avail- 
able in the near future. It has capa- 
city for wires of No. 16 A W G and 
larger. A smaller unit (Model M- 
101) for wires of No. 18 A WG 
to No. 30 A W G has been mar- 
keted by Steele for the past two 
years and has been well received 
by the wire industry. 
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Wire Kinks 
(Continued from Page 1509) 


volume of lubricant in the system, 
so that the equilibrium of the hy- 
drolysis is pushed to yield hydroxy] 
(alkali ions) faster than carbona- 
tion takes place. Frequent checks 
are therefore necessary. 


Some Pointers 
For Diamond Die Users 


Start drawing with good, clean 
annealed wire as patches of oxide 
or other imperfectly annealed wire 
serve to give the dies repeated 
blows, and diamonds are sensitive 
to shocks. 

* * * 

Dies should be freely movable 
in the holders so as to provide 
universal adjustment of the die to 
a holder, allowing the die to be 
straight from cone to cone, and 
coaxial with the die bore. 


* * * 


Start the wire into the die from 
the entry side. Dies are usually 
marked with the size and trade- 
mark on the entry side. 


* * * 


Provide adequate circulation of 
a suitable lubricant for lubrication 
and cooling. 

* * * 

Remove die and replace at the 
first signs of scratching with a 
fresh die, to avoid wire damage 
and the die becoming oval and 
rough. 

* * * 

Maintain adequate supply of 
new or resized and polished dies 
to avoid undue down-time. Spares 
should be in all gauges. 


* * * 


Drawing speeds for diamonds 
are practically the same as for 
other die materials. Soft metals 
can be drawn at higher speeds than 
hard. 


* * * 


Use of heavy stones for dies is 
desirable to allow for maximum 
recutting and polishing to the next 
larger size. 

* * * 


Use dies from stones of uniform 
size in multiple draft continuous 
machines. Wire should be kept taut 
and true between dies, and espe- 







TWO WIRE 
SINGLE TWIST 
TWINNING MACHINE 


od 


— Reel 24 inches x 16 inches 
24 inch Frame — Production — 1140 
Twists per minute — Power 3 H.P. 


R2el — 30 inches x 16 inches 
30 inch Frame — Production — 1000 
Twists per minute — Power 3 H.P. 


Two Wire Double Twist Twinning Machine 


Reel — 15 inches x 5 inches Reel — 24 inches x 12 inches 
24 inch Frame — Production 2280 30 inch Frame — Production 2000 
Twists per minute — Power 3 H.P. Twists per minute — Power 5 H.P. 


All Double Twist Machines are equipped with our Patented Constant Tension 
Over Run Prevention Devices. Take-Ups are engineered to run with these high 
speed machines and have tensions which can be quickly adjusted while in 
operation and Over Run Prevention Devices eliminating wire drawn down on 
stopping. 

All machines have Open Sided Capstans and Quick Loading Cradles for high 
production and ease of operation. 


FOR COMPLETE DETAILS WRITE OF WIRE 


THE EDMANDS COMPANY 


860 Wellington Ave. Cranston 10, R. I. 





r 





a BESET 


4 AT YOUR SERVICE 


SPECIALIZED MACHINERY 
FOR 


TWISTING + STRANDING + BUNCHING 
Continuous Tension Control 
For Precision-Quality 


HASKELL-DAWES 


(MACHINE CO., INC. 
2231 E. Ontario Street 
Philadelphia 34, Pa. 











carl 
mayer 


EED 


HfY/- $P. 


REGISTERED 


ROD 
BAKERS 





‘Faster baking, greater fuel economy, maximum production efficiency 
are just a few of the results of the exclusive heating arrangement of 
the Carl Mayer Hi-Speed Rod Baker. It also has a patented blow-off 
feature which removes moisture without damage to coils. 


Here are just a few of our many satisfied customers: 


American Steel & Wire Co, 
Atlas Steel Co. 

Colorado Fuel & Iron Corp. 
Crucible Steel Co. of America 
Driver-Harris Co. Steel 
B. Greening Wire Co., Ltd. 


Patent Nos. 

U.S. A. 2,296,361 

2,323,828 

2,235,559 
396,144 
401,589 


Canada 


Indiana Steel & Wire Co. 
Jones & Laughlin Steel Corp- 
Republic Steel Corp. 
Sheffield Steel Div. 


Armco Steel Corp. 
Company of Canada 


Write for Bulletin No. 350 


C [- 


20800 CENTER RIDGE RD., CLEVELAND 
OTHER PRODUCTS: Core Ovens « Mold Ovens Welding Rod Ovens « 





Treating Ovens & F 





© Special P. g Equipment and psa 





JARKE MODULAR STORAGE SYSTEMS 


Increase Storage page oes Save Time - +. Cut Costs 


fg ioreeh 


Handle & 
° 
Quickly 
Set Up 
Or Taken 
Down 


For Permanent Or Temporary Storage 


Jarke Mini-Modules give you storage when you want it, 
where you want it. Easily set up or taken down, no 
bolts, no tools, no fittings. Special “nesting” caps pro- 
vide fast stacking and insure rigid, no-slip interlock- 
ing tiers. Sturdy steel construction. Lightweight. Four 
standard sizes. Send for details now! 







6333 Howard St. 












WIRE COIL RACKS 


Designed for stacking coiled material, 
these racks have four-way entry for fork 
truck, open ends for ram-type deposit 
of coils. Nesting caps insure fast easy 
stacking. Heavy-duty steel construction. 





PORTABLE BAR RACKS 


Unique crane grab permits load cen- 
tering and rapid fool-proof engage- 









JARKE 


ANY . a 
MANUFACTURING COMP Chicago 48, Illinois 


MODULAR STORAGE SYSTEMS FOR METAL INDUSTRY - 


1544 


ment. Automatic grab also available, 
Assorted standard sizes. Specials to 
order. 











STEELMOBILE 








cially it should enter the first die 
true, or premature failure may 
result. 

x * * 

Handle diamond dies carefully. 
Do not clamp in a vice or hammer 
them. Protect against all shocks, 
Sudden release from tension when 
a large, hard-metal wire is run 
right through the dies may cause 
damage. Machine should be stopped 
before wire runs out. 


Shaving Copper Rod 


The finer the gage of copper 
wire to be drawn, the more im- 
portant is shaving. 

* * *x 

Hot rolled rod has many surface 
imperfections, that, although not 
visible to the naked eye, may cause 
wire breakage at the high speeds 
at which fine copper wire is drawn. 

* * * 

Coils of cleaned rod are first 
drawn through at least one die, 
reducing the diameter one or two 
gage numbers, to make the rod 
round so that a minimum amount 
of copper will be lost by the shav- 
ing. Rod usually has on its surface 
slivers and flaws from rolling. 

* * * 


The rod or wire should then be 
passed through a guide die to 
assure concentricity before it en- 
ters the shaving head, which trims 
off .004” to .006” of the surface, 
depending on the condition of the 
rod being drawn. 

* * * 

Shaving of copper rod is a well- 
established operation, its value 
having been demonstrated widely 
in improved wire quality and low- 
ered production costs. 


Ring Travelers 


Among the many products made 
from wire are the ring travelers 
used in the manufacture of textiles. 
Unlike most products, the process 
starts with accurately drawn speci- 
fication wire and the making of 
the finished product is a series of 
precision operations. 

* *x *x 

Horizontal spinning travelers are 
made of steel wire, while vertical 
ring travelers are made of bronze 
or steel. They come in a great var- 
iety of sizes and shapes, depending 
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on the service for which they are 


intended. 
* * * 


The first step is the rolling of 
the round wire into final shape, i.e., 
round edge flat wire, half round 
or oval. At this point the wire is 
formed into rings on automatic 
machines. Next, is the carburizing 
of a soft low carbon wire to impart 
a hard, wear-resistant surface to 
the wire. Then the wire is heated 
to somewhere near the critical point 
and quenched in water or oil. The 
steel is now in a hard, brittle 
martensitic state. The temper is 
finally drawn by low temperature 
heat treatment to provide the 
proper springiness for the rings. 


* * * 


Finishing steps include polishing 
in tumbler barrels and rust-proof- 
ing to insure the arrival of the 
rings in perfect condition. 


Swiss Welding Machine 
Exhibited in Paris 


H. A. Schlatter A. G., repre- 
sented in North America by Paul 
Reicher, 600 Eglington Ave., East, 
Toronto 12, Ont., Canada, manu- 
facturers of wire mesh welding ma- 
chines, butt welders and other 
welding equipment, showed a num- 
ber of its machines at the 6th 
European Machine Tool Exhibition 
in Paris from September 12 to 21, 
1959. 


* * * 


On hand to answer questions and 
assist visitors with their welding 
problems were a skilled staff of 
Schlatter engineers and_ techni- 
cians. Besides equipment for wire, 
the Swiss concern produces welders 
for all industrial applications. 





You Are Invited To Join 


THE WIRE ASSOCIATION 


Send for booklet describing its 
activities and a membership appli- 
cation card. 


453 Main St. Stamford, Conn. 
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CAMDEN wie co., INC. 








Wine 


PRODUCERS OF QUALITY FINE WIRE 
COPPER CONDUCTORS 


SOLID e BUNCHED e STRANDED 
OR BRAID 


BARE e TIN OR LEAD COATED 
AND SILVER PLATED 


‘PD Q y _ 








CAMDEN WIRE Co., INC. 


40 MASONIC AVENUE © 





CAMDEN, NEW YORK 










TATA Lael Lea Now Glues 


TLE Lee ee ae The Paper 
As It Wraps 


ALARMUTH __, 
- Spiral W Wrapping 


MACHINE 


WITH PATENT a 
MECHANICAL LOADING # 
AND EJECTION 


FOR COILS UP TO 
12” WIDE 


PUSH BUTTON 
CONTROLLED 


LARMUTH 


ngland 


U.S.A, ile 8 & Machine 
Supplies Co., Inc. 
305 East 47th St., 
New York 17, N. Y. 
Telephone: Plaza 8-0744-5-6-7 3 
LARMUTH (1947) LTD., BROOK STREET, KNUTSFORD, CHESHIRE, ENGLAND / 


Telephone: Knutsford 2244/5 ee 
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Copper’s Future 


(Continued from page 1503) 


come of age, along about the mid- 


/ 1960’s, demand for housing will be- 
_ gin to spurt. The National Associ- 


ation of Home Builders predicts 
that housing needs will start to 
rise in earnest after 1966, and that 
by 1980, some 2 million new homes 
a year will be needed just to keep 
pace with population growth. Al- 


| though copper may have been dis- 


placed in some uses connected with 
building construction, in others, 


_ for example, the new series of DWV 
| tube, designed especially for soil, 


waste and vent lines, copper has 
gained ground. The London Econ- 


' omist has suggested an annual in- 


as a guide to the 
requirements. 


crease of 8% 
world’s _ building 


| Copper needs in this industry may 


your dies with 


HYPREZ 
DIAMOND 
COMPOUNDS 


Our rigid laboratory controls guar- 
antee unfailing uniformity of Hyprez 
grading and concentration. That's 
one important reason for Hyprez 
superior performance—shorter finish- 
ing time —longer die life, greater 
production. Want proof? Ask your 
nearby Hyprez distributor for a free 


demonstration. YN 


Me racltéat Cz ? 


Bulletin HW-49 


HYPREZ DIVISION 


ENGIS EQUIPMENT CO. 


431 S. Dearborn St., Chicago 5, lliinois 


be expected to rise to 630,000 short 
tons by 1965. 


* * * 


Having now surveyed the antici- 
pated requirements of the major 
copper users—the electrical indus- 
try, shipbuilding, motor vehicles 
and building construction—what 
can we say of the expectations for 
the remaining outlets? In the air- 
craft industry, over-all require- 
ments have tended to decline as 
military emphasis has shifted from 
manned aircraft to missiles. How- 
ever, the likelihood is that electronic 
and electrical systems in the more 
advanced aircraft will expand, with 
some industry spokesmen predict- 
ing as much as a ten-fold gain in 
copper usage per plane. As in the 
case of manned aircraft, missiles 
and rockets will continue to be 


| sizeable users of copper, principally 





in the form of wire. The Atlas mis- 
sile, for instance, requires 180,000 
feet of copper wire. While copper 
usage on a unit basis is not likely 
to rise much above present levels, 
the prospect of increasing empha- 
sis upon space exploration and de- 
velopment gives indication of 
mounting over-all demand in this 
field. 


* * * 


New developments in railroad- 
ing, as for example the new cop- 
per alloy journal box unit for 
freight cars, suggest the possibil- 
ity that railway requirements for 
copper may experience a dramatic 


rise. The outlook for appliances, 
which is tied to what economists 
call the “life cycle,’”’ seems almost 
certain to be an expanding one, 
with the next big wave of expan- 
sion due to come with the “war 
baby” family formations of the 
mid-60’s. Another prospect which 
seems likely to accelerate copper 
demand is the world’s growing 
thirst for water. Per capita require- 
ments for water in the United 
States have nearly tripled in the 
past 50 years, due largely to in- 
dustrial growth. Various models 
for the economic production of 
fresh water from saline or salt wa- 
ter promise an abundant use of 
copper. To the areas just cited 
must be added the possibility of in- 
creased copper requirements in 
other fields, such as those of ma- 
chinery and equipment, coins, sci- 
entific instruments, utensils and 
jewelry. 
* 7 * 

These attempts at prognostica- 
tion add up to a possible need for 
5.1 million short tons of copper by 
the year 1965, representing an in- 
crease of more than 45% above 
the level of 1958 requirements. 

* * x 

The indicated demand for 1965 
is apportioned among the consum- 
ing industries on an order of mag- 
nitude about like this— 


Estimated Copper Needs for 1965 
(‘000 tons) 


Electrical Industry 2,500 
Shipbuilding 1,000 
Motor Vehicles 500 
Building Construction 630 
Other Users 470 


+ * * 


From all that I have said you 
may conclude, and rightly, that 
copper’s future 
world population growing at the 
rate of 45 million per year, 
with industrialization expanding 
throughout the world, and with 
over-all demand for copper and 
copper alloys mounting as a co- 
rollary to world economic prog- 
ress, the prospects for the in- 
dustry over the years to 1965 are 
encouraging. 


* * * 


More that that, copper’s future 
is likely to be even brighter in the 
period following 1965, when family 
formations, it appears, will begin 
to spurt, thereby setting in motion 
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CUT 
Die Room 
COSTS 
= 50% 


with the New 
type “——" 


DYKREX 


“IT CORRECTS THE DIE”’ 





automatic 
Polishing Machine 





Double your finished Tungsten 
Carbide Die production 


® 
Save 1/2 labor costs— 


s 
The new automatic polisher 
with the Time Switch— 


e 
It is completely assembled— 
just plug it in! 

ROOS TOOL & MFG. DIVISION 
Dykrex Corporation of America 
manufacturers of 
Wire Die Finishing Machinery 
17-19 Grove Street 
Montclair, N. J. 

Phone: Pilgrim 4-1500 
BRONSON & BRATTON, INC. 
5161 South Millard Ave. 
Chicago 32, Ill. 

GLEN CARBIDE, INC. 

704 Second Avenue 
Pittsburgh 19, Pa. 
SANCLIFF, INC. 
Jefferson, Mass. 

Western Union 


Teletype Service 
QAB-FAX—Montcelair, N, J. 





= Standard of the Wire Industry 
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accelerating demands for housing, 
motor vehicles, appliances, tele- 
phones and other appurtenances of 
modern family living. 


* * * 


The opportunities confronting 
the industry are not without their 
sobering aspect, however. For such 
opportunities will invite competi- 
tion, competition even more stren- 
uous than we have witnessed in 
the past. Copper’s future, there- 
fore, will depend ultimately on how 
well all of us in the industry meet 
the challenges implicit in the new 
economic era now dawning. 





Drawing Titanium and Zirconium 
Wire 


(Continued from page 1505) 


as fast as stainless steel — i.e., 
200 to 300 feet per minute. 
* * + 


Our goal is to reduce the cost 
of producing titanium and zirconi- 
um wire to the point where they 
will be competitive with better- 
known materials on a _ cost-per- 
formance basis. 





Folder on Instrumentation 
for Cable Makers 


Addison Electric Co. Ltd., Lon- 
don, W 10, England, has issued 
a folder describing its complete 
line of equipment for electric wire 
and cable manufacturers, that are 
used throughout the world. 

* * * 

The line is comprised of wire 
preheating units, temperature con- 
trols, tension meters, optical di- 
ameter scanners, calliper gauges 
for operation under water follow- 
ing the extruder, capitance moni- 
tors and controllers, contact di- 
ameter controls ; eccentricity moni- 
tors and controllers, H. F. spark 
testers, corona test sets, H. V. 
testing equipment, impregnation 
recorders, and an analogue com- 
putor for cable problems. 

* * + 

The company is represented in 
the U.S.A. by Muirhead Instru- 
ments, Inc., 441 Lexington Ave., 
New York 17, N. Y., who will be 
pleased to send a copy of this 
folder upon request. 


__ good acid neutralizing 








longer storage with safety 





rust inhibitor coating 





ier tie life 


oad BORAX 
a 5 MOL. 


and ONE DIP is all that is necessary 





for coating wire and steel rods... 


BORAX 5 MOL offers worth- 
while advantages over regular 
borax asa satisfactorycoating 
material on ferrous rods and wire 
in preparation for dry drawing. 
This newer material offers a 
higher concentration of sodium 
borate and therefore savings may 
be realized through reduced trans- 
portation, handling, and storage 
costs. Only about three-fourths as 
much Borax 5 Mol need be used 
to equal regular borax... yet you 
get the same worthwhile results! 


Write to our Technical Department 
for further information 


United States 


= Tol e-b an-am @lal-leallor-1 im Orel elola-tdlola 





50 Rockefeller Plaza, New York 20, N. Y. 
630 Shatto Place, Los Angeles 5, Calif. 


Los Angeles Chicago Philadelphia 
New York St. Louis Cleveland 
Atlanta 
‘ € ® ; 
} =e. +H. 
Sacto: enon en ea sR a a 
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FOR WET DRAWING AND CLEANING COMPOUNDS 


LPECIFY 


PERMAG 


For more than 33 years, Magnuson Products 








Corporation has helped solve difficult wire drawing 
and cleaning problems at considerable savings. 





Write, wire or phone today and find out how 
Magnuson can help you expedite production. 


A G te U § «| be PRODUCTS CORPORATION 


50 COURT ST., BROOKLYN 1, N. Y. InCanada: Canadian PERMAG Products, Ltd., Montreal 











POLYETHYLENE & 
VINYL COLOR CONCENTRATES 


FOR COLORING WIRE & CABLE INSULATION 
AT THE EXTRUDERS 


ALL COLORS CONFORM TO N.E.M.A. STANDARDS 
The quality is superior both as to color and electrical properties, 
all colors are:sharp and clear, and the dispersions are excellent. 
This permits a minimum use of the concentrate, lowering costs. 


Send for working samples 


CENTURY DISPERSIONS, INC. 


14324 BIRWOOD (Tel.: TE 4-5656) DETROIT 38, MICH. 








Bare Flexible Electric Tinsel Conductors for 
Cord Sets Used on Telephones — 
Electric Shavers — Clippers — Hearing Aids 
Silver Coated — Brass Coated 
Copper & Bronze Wires — Round & Flattened 


WRITE — WIRE — PHONE 


~ 





THE MONTGOMERY COMPANY 


Est. 1871 


25 CANAL STREET Tel.: National 3-3336 WINDSOR LOCKS, CONN. 
; — aomeeaeiemaniiinel 

















FORMULA FOR SUCCESS 


iN SYNTHETIC THREAD AND YARN APPLICATION 


gg et ll 
EXA IN APPLICATION 


PROUDEST | BRAIDING: SERVING- 
CONSISTENT | assert | IDENTIFICATION> 
' ALL PUT-UPS | BINDING- 
- Src ‘ STANDARD | LACING: HI- 
* “POM sol evceee 











NYLON 
FORTISAN 
ORLON 
RAYON 
DACRON 


DACRON/GLASS 
ACETATE 


Wrile for Samples, Prices and Bala clebinec 
SYNTHETIC THREAD CO. 


238 W. GOEPP BETHLEHEM, PA. Tel.: UNiversity 8-8575 
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Thin Metal Strips for Sheathing 
Telephone Communication Cables 


(Continued from page 1485) 
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Figure 6 * * * * * * * * oe 


usual alcohol rosin flux on the 
sheet edges and the solder strip 
left sticky residues on the forming 
machine belts, guides and strip in- 
serter to impede the performance 
of these units. The excess flux 
liquid would also soak into the 
core and appreciably increase the 
necessary heat input in order to 
vaporize the flux solvent. 
* * * 


A precision-rolled rosin-cored 
strip was developed to replace the 
solid solder strip and liquid flux. 
It eliminated the flux residue prob- 
lems. This material enables us to 
apply a predetermined, uniform, 
continuous volume of flux in rela- 
tion to the solder volume and cable 
length to effect a better joint. 
The dimensions of the solder strip 
must be accurately maintained to 
apply the desired solder volume per 
unit length of cable and to permit 
uninterrupted feed through the 
inserting device. The strip should 
also be straight and free of cast. 
The rolled solder strip was not 
commercially available and _ the 
Nassau Smelting and Refining 
Company undertook the manufac- 
ture of this item to our require- 
ments. 

* * * 

The rosin-cored solder strips have 
been made in many alloy composi- 
tions. It was found that the more 
fluid tin-lead alloys as the eutectic, 
60-40, 50-50, and 40-60, drained out 
of the sheath seam during solder- 
ing. No appreciable reduction of 
the soldering heat resulted from 
the higher tin alloys. The 5-95, 10- 
90, 20-80 tin-lead and electroplated 
tin coated lead strips were also 
fabricated and tried. A good sold- 
ered joint was made from these. 
However, the higher soldering tem- 
peratures, the lower spread and 
wetting, and the rosin charring 
associated with these materials 
were too critical and difficult for 
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shop manufacturing practice. The 
higher lead alloy of 30 tin-70 lead 
was chosen for its long plastic 
range to minimize the tendency of 
the molten solder to drain out of 
the steel covering seam during 
the soldering operation. Sufficient 
eutectic to quickly bond the joining 
steel surfaces was needed without 
too much fluidity of the molten 
solder which would allow it to 
drain out of the seam by gravity 
before it was frozen in the joint. 
The lower tin content of this alloy 
is also desirable for economic and 
strategic material considerations. 
The soldering heat of about 600°F 
is adequate to liquefy this alloy 
and not burn off the solderable tin 
and terne coatings on the steel 
strip. 


* * * 


A rosin content of 1.0 per cent 
by weight was selected in order to 
have a minimum positive flux con- 
tent for all conditions and to elim- 
inate the rosin residue gobs which 
build up on the steel covering with 
the higher rosin contents. These 
gobs entrain water which will 
cause bubbles in the polyethylene 
jacket when the water flashes into 
steam during the plastic extrusion 
operation. 


Solder Requirements 


The solder alloy corresponds to 
the trade designation of ASTM 
alloy, grade 30B. A minimum con- 
tent of .2 per cent antimony bis- 
muth is recommended to prevent 
transformation of the tin into the 
gray form under severe low tem- 
perature conditions. The impurity 
content of copper, antimony, and 
bismuth is consistent with com- 
mecial refining practice for second- 
ary tin, lead, and their alloys. More 
iron than listed will increase oxi- 
dation during the pouring of the 
solder pigs. Additional zine and 
aluminum, more than_ specified, 
causes veils and stringy appearing 
joints. Excessive arsenic promotes 
dewetting. 


Packaging 


The rolled solder strip is wound 
on the cardboard spools shown in 
Fig. 7. Each pad holds about 22 
net pounds of solder strip in one 
length of about 2,100 feet. Two 
pads with round cardboard spacers 
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DIES and NOZZLES for 
INSULATING ELECTRIC WIRE 


STEEL and CARBIDE 


CENTRAL CARBIDE NOZZLES OR_ TIPS 
have extremely long life and cut costs. 


Our STEEL DIES are made Round, Figure 8, 
Serrated, Tracer—or in special shapes. 








Highest quality of workmanship and materials. Semi- 
Finished Standard dies and TIPS in stock. Special shapes to specificat‘on. 
WIRE TOOL DIVISION 


CENTRAL TOOL AND MACHINE CO. 


102 CENTRAL AVENUE, BRIDGEPORT 7, CONN. TEL.: FOREST 7-8473 








MUSIC WIRE and SPECIAL WIRES 


Music Wire for Industrial Purposes 
211 sizes Bright Polished, .0015” to .3437” 

45 sizes Bright Tinned, .003” to .125” 
Aluminum—Annealed—Belt Lacing—Brass, Soft and Spring—Copper, Bare and Tinned 
Coppered Steel Spring—Galvanized—Tinned 
Monel—Nickel Silver—Pure Soft Nickel—Oil Tempered, Steel Spring, Black Finish 
Phosphor Bronze, Spring Temper—Pure Iron Wire—Resistance Wire, 

Hoskins Chrome! “A’—Stainless, Soft and Spring Temper—Tag Wire, 1000 
in an Envelope—Florist Wire—Spooled and Coiled, 14-/2-1-S# 

Wires Straightened and Cut to length—Small Gauges—Small orders our specialty 
Wires and Strands for the fishermen. Trolling Wires, Copper-Monel-Stainless. 
Leader Wires, ‘’Wilstabrite’’ Stainless and “Silverbrite’ Music. 

Dental and Surgical Wires, large assortment. 


THE MALIN & COMPANY 
2514 Vestry Ave. Established in 1884 Cleveland 13, Ohio 
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MACHINERY FOR 
_HIGH SPEED PRODUCTION 


BRAIDERS 

CABLERS 

TAKE-UPS 
BUNCHERS 
STRANDERS 

TAPING MACHINES 


NEW ENGLAND BUTT CO. 


Division Wanskuck Company 
304 Pearl Street - Providence 7, R. I. 
James Day (Machinery) Ltd. * 28 Maddox Street, London W1, England 








USED JENNINGS TEFLON® 
RAM TYPE EXTRUDERS 


Can Be Seen in Operation 


-+* BARGAIN -*> 


®Registered DuPont Trade Mark 


WIRE & TEXTILE MACHINERY INC. 
P. 0. BOX 436, PAWTUCKET, R. I. 


















STAINLEESS 
STEEL WIRE 


NAS 
“STAINLESS STEEL WIRE 


Dia: 0. 324° ~0. 0016 


Capacity: 250 tons (monthly) 


NIPPON STAINLESS STEEL WIRE MFG. CO.,LTD. 


HEAD OFFICE: NO. 47, UMEDA-CHO, KITA-KU. OSAKA, JAPAN. 








WIRE DRAWING MACHINERY 


AND EQUIPMENT 
CQO? 
FINE WIRE MACHINES ® SPOOLERS © POINTERS 
PATENTING, TEMPERING, GALVANIZING AND 
TINNING EQUIPMENT FOR WIRE 


Wire Blocks Made To Suit Your Needs 


WRITE FOR PRICES 


SUPERIOR TOOL & MANUFACTURING CO. 


SHREWSBURY STREET WEST BOYLSTON, MASS. 











NIEDERRHEIN WIRE RODS 


Open hearth grades from low metalloid 
through high carbon, Thomas grades, cold 
heading and special grades for Sensitive ap- 
plications. Heavy coils up to 880 Ibs.—I.D. 
up to 3314”. Sizes from .200” to 3%”. 


Reliable delivery schedules at a fair price. 
NIEDERRHEINISCHE HUETTE A.G., 
Duisburg, Germany 


SK URT ORBAN 


COMPANY. InG 
34A Exchange Place, Jersey City 2, N.J. 
In Canada: Kurt Orban Canada Ltd., 
Toronto, Montreal, Vancouver 











MOLDED WIRE BRAIDER SPOOLS 


SMOOTH SPOOL HEADS will not break, 
warp, knick or rough-up—reducing mainte- 
nance costs. The instant locking feature 
saves time locating “dog-hole”. Lighter than 
metal spools with less wear on Braider and 
Winder. 


Contact us regarding your Spool Problems. 


Stocked and sold exclusively by 
STANDARD MILL SUPPLY COMPANY 
31 ESTEN AVE., PAWTUCKET, R.1. 
Telephone, PAwtucket 3-1534 
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Figure 7 * * * * * * * + 


are packaged in each cardboard 
carton. 


Sizes 


Solder strip sizes from about 
.009 inch to .013 inch in thickness 
and about .25 inch in width are 
used for the cable core diameter 
range of .40 inch to 2.38 inches. 





ABC of Better Lubrication and 
Cooling in Steel Wire Drawing 
(Continued from page 1489) 


from economic considerations, 
there is a limit to the amount of 


coolant that any one cooling sys- | 


tem can put to good use. There 
is evidence that this limit has been 
reached with present-day air blast 
systems. 

* * * 

The lesson of all this is, I think, 
that we need more efficiency in 
the system, and not more coolant. 
To meet this need, we have initi- 
ated research on the fundamentals 
of coolant flow and heat transfer, 
by means of models of wire draw- 
ing blocks and an experimental 
high-speed machine. So far, the 
experimental work has been con- 
cerned mainly with internal water 
cooling. The full details of the 
analysis and appraisal of various 
internal block cooling systems will 
shortly be published. Meanwhile, 
our conclusions are, broadly :— 


1. The superiority of water over air as 
coolant outweighs the disadvantage of 
having to prevent rusting and hard de- 
posits on the block cooling surfaces. 

2. The latter is best achieved by a closed 
circuit fed with town’s water and by pre- 
treating the cooling surfaces against rust. 
3. The block should be thin walled; in- 
ternal fins do more harm than good. 

* * &* 
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10 Models of Precision-built Markers for 
Printing, Striping or Embossing. 
MARKING WHEELS: 
NEW-Hardened Gravure wheels give 
years of service, Reproduction of any 
Type face or Trade-mark. 
INKS: 
For Hot or Cold applications in Navy- 
Chip Colors. Our inks have passed all 
present solvent and abrasion tests. 
KNOW HOW: 
Our staff of trained personnel, headed by 
Wire and Cable Engineers with a back- 
ground of many years experience, stand 
ready for consultation on every marking 
problem. 
MAIL: West Hanover, Mass. 
Rockland, Mass. TRiangle 8-0456 
West Coast Representative: 
PAUL I. KENNER, 
230 Shaw Rd., South San Francisco, 
California 


TEL: 
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WITHSTANDS 
HI-SPEED 
py PRESSURE OF 

SYNTHETIC 
YARNS AND 


WIRE BY 
THE TONS 


f guide wear is a problem in your mill... 


EFT-437 


EFGSL-312 &) 
(Ouse 


THE BEST GUIDE TO LOW COSTS. 








PU-1 





of Test samples of HEANIUM stock guides 
qe will be furnished without charge. 
t Address sample request to Dept. 9 . . . 
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As a result of these investiga- 
tions a new block design and in- 
ternal water cooling system has 
been invented, combining maxi- 
mum cooling efficiency with low 
water consumption, and is at pre- 
sent under development. The indi- 
cations are that, used in conjunc- 
tion with an efficient external air 
cooling system, it will allow draw- 
ing speeds to be increased, by as 
much as 50% in some circum- 
stances, without a corresponding 
increase of wire temperature. 
* * * 

Summing up, the way to im- 
prove cooling is by the more effi- 
cient use of a limited amount of 
coolant rather than by expending 
more coolant wastefully, as is done 
at present. 
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Applications of 
Photoelastic Coatings 
To Measurements in 

Wire Manufacture 
(Continued from page 1491) 


which case it serves two simultan- 
eous purposes by measuring twist 
and pull. Such measurements show 
the stiffening of cable under in- 
creasing load (elongation vs. force) 
as well as the distortion. 


4. Other Measurements 


PhotoStress will measure other 
values of load, pressure, torque, 
and bending uniaxially or biaxially, 
wherever it can be applied in ade- 
quate light and accessibility. It 
can be used as bonded strain gages 
would be used in desired applica- 
tions. 


DIAMOND opatwinc DIES 
DIAMOND POWDER AND 
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DIE RECUTTING SERVICE 
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Diamond Dies for 


Wayne Wire Die Company 
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Recent Developments in 
Aluminum Alloy Wire 


(Continued from page 1517) 


stranded aluminum _ conductor, 
A.C.S.R., and conductor fittings 
such as joints, dead-ends and 


jumpers under actual load condi- 
tions. Fifty-foot specimens can be 
tested up to a breaking strength 
of 200,000 Ibs. This equipment is 
also employed for ascertaining the 
stress strain relationship of con- 
ductors. (Figure XVII). 





Figure XVII — Conductor and Conductor Ac- 
cessory Testing Machine * 


These are just a few of the 
many developments that are es- 
sential to satisfying the demands 
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Other Fine Bare Wires 
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IMMEDIATE DELIVERY 
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* 10-24 S. Water St., Peekskill, N. Y. 
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Rod Frames — 16” Frames, 8’ Frames — 
Take-Up Frame, Wire — Pointers — Pulley 
Tongs — General and heat resisting alloy 
castings for wire mill use. 
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FISHER ASSOCIATES 
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HI-SPEED TAPING MACHINES 
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FINISH LINE TAKE-UPS 
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647 Roosevelt Ave., Pawtucket, R. I. 
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REELS 


MOLDED FIBER GLASS TRAY CO. 
LINESVILLE, PA. 





of the aluminum alloy wire indus- 
try. 








Production and Laboratory 
Control of High Quality 
Polyvinyl Chloride Compounds 
for Wire and Cable Insulations 
and Jackets 
(Continued from page 1513) 


wire includes determination of 
electrical properties during long 
time water immersion tests. Evalu- 
ation of resistance to low tempera- 
ture impact and bending is per- 
formed in a walk-in type cold room 
which operates at temperatures as 
low as —120°F. Resistance to heat 
aging, color stability and physical 
properties, are determined on con- 
ventional modern laboratory equip- 
ment. 
* * * 

Spectrographic equipment pro- 
vides an useful adjunct to chemical 
analysis in determining the com- 
position of compounds and in fol- 
lowing changes in chemical struc- 
ture in adverse environments. In 
two papers presented by members 
of our laboratory staff (4) (5) 
a method was outlined where, by 
the application of emission and 
infra red spectrographic tech- 
niques, it is possible to completely 
analyse a PVC compound. We use 
this method as a spot check on 
compounds produced on the Speed- 
mullor to ensure that compounds 
of the correct composition have 
been mixed. A quicker and simpler 
although less complete contro] is 
that of checking specific gravity. 
This is made at frequent intervals 
on the compound granules as a 
control over the weighing. Each 
drum of compound produced is 
numbered and a log book is kept 
of all pertinent data by drum lot. 
The temperature chart on the ma- 
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chine provides a check on the times 
and temperatures of the batches. 


* * * 


Thus by the combined efforts of 
production and laboratory person- 
nel it is possible to produce high 
quality PVC insulating and jack- 
etting compounds at costs which 
make the in-plant mixing process 
a most attractive proposition. 
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Erratum 


In the news item on page 1033 
of our August issue, concerning 
the fact that Frederick Smith & 
Co. Wire Manufacturers Ltd. has 
reached its hundredth anniversary, 
a typographical error as to a date 
appeared. The fifth line of the 
second paragraph mentions the 
year “1950”. This should, of 
course, have been “1850”, and we 
trust that the context made this 
evident. 
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ABSTRACTS 


PRODUCTION PROBLEMS IN DRILL- 
ING SMALL HOLES. 


Fertigungsprobleme fuer Kleinbohrun. 


gen. 


G. Barna. Fertigungstechnik & Betrieb 
1959 Vol 9 (6) pp 325-331 (June) (In 
German) 


The theory of fine drilling techniques 
is briefly examined, with regard to the 
relationship between drilling conditions 
and workpiece size. Five methods of 
drilling are discussed in detail: with the 
method commonly used up till now, with 
an abrasive, by plastic deformation, by 
electrolytic methods and chemical heat 
effect, and by electro-erosion. The meth- 
od used for drilling drawing die dia- 
monds is the electric or chemical heat 
method. In the heat method the hole 
through the diamond is produced with 
the help of acid which burns into the 
crystal. A V2A-steel box serves as an 
oven, with a double-walled quartz-giass 
lining containing molybdenum heating 
wires. The diainond is clamped on a 
sintered aluminium shank projecting 
from the bottom of the oven. The pro- 
cess can be watched through quartz glass 
windows. The ‘boring tool’ is a quartz 
glass spray which ejects acid on the dia- 
mond through a 0.1 to 0.35 mm diame- 
ter opening. The distance between the 
spray and the diamond surface to be 
worked is a few tenths of a mm. During 
the process hydrogen is brought to the 
diamond through a porous aluminium 
tube. A temperature of 900 deg C is 
reached after about one minute from 
the positioning of the diamond and the 
release of hydrogen, and the acid can 
then be released to burn the diamond. 


In the electrolytic method the dia- 
mond is set in a small bowl, which is 
filled with just enough of the electrolyte 
to cover its surface. The tool is a_ plati- 
num or platinum-iridium needle, which 
rests with a constant very light pressure 
on the working spot. The needle, being 
an electrode, is shut off from the cur- 
rent at one pole, while the other elec- 
trode does not actually touch the work- 
piece, but is dipped into the electrolyte 
a little away from it. The current re- 
leased to cause the erosive process to 
begin is usually of 60 v. 13 illustr, 10 
ref, 1 table. 


* * * 


USP 2,866,364 (May 8, 1953) 
P. Bieberich 


WIRE DRAWING DIE BLANK AND 
METHOD OF MAKING SAME. 


The diamond die blank is set inside a 
ring in a soft aluminium receptacle with 
a depression in the bottom of the re- 
ceptacle for the blank, and with a thin 
cylindrical wall which is folded inward- 
ly and pressed downwardly by a punch 
so as to force the metal into intimate 
contact with the diamond and the ring 
holding the receptacle. Diamonds 
mounted in this way will seldom break 
during drilling and usually do not shift 
from their central position in the holder. 
The arrangement is illustrated in Fig ... 
Diamond 12 is set in receptacle 13 in 
ring 9 under punch 5. The drilled dia- 
mond still in the holding ring 9 is shown 
in Fig .... (8 claims, 4 illustr). Ref cited: 
15 USP; 2 FP. 
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ABRASIVES— 
Elgin National Watch Co., Abrasives Div., 
Elgin, Ill. 
Hyprez Div., Engis Equipment Co., Chicago, 
Til. 


Norton Co., Worcester, Mass. 
ACID INHIBITORS— 
(See Inhibitors, Pickling) 
ANNEALING MACHINES — Electric 
Resistance 
Syncro Machine Co., Perth Amboy, N. J. 
ANNEALING POTS AND BOXES— 


Se oe. E. J. Fdry. & Mach. Co., Trenton, 


BAKERS— 
(See OVENS—Rod Bakers) 
BOBBINS—Braider & Wire Weaving 
Acrometal Products, Inc., Minneapolis, Minn. 
Apco Mossberg Co., Attle boro, Mass. 
Molded Fiber Glass Tray Co., Linesville, Pa. 
Mossberg Pressed Steel Corp., Division of 
Wanskuck Co., Attleboro, Mass. 
Plastic Mold & Engineering Co., Providence, 
es ee 


Standard Mill Supply Co., Pawtucket, R. I. 

Wardwell Braiding Machine Co., Central 
Falls, R. I. 

Western Wire & Textile Machinery, Inc., 
So. San Francisco, Calif. 

Wire & Textile Mach’y, Ine. (used) Paw- 
tucket, R. I. 

BORAX—Wire Drawing 

United States Borax & Chemical Corp., 

Pacific Coast Borax Co. Div., New York, 


BORON CARBIDE— 
Norton Co., Worcester, Mass. 
CABLE FILLERS—Paper 
Plymouth Cordage Company, Plymkraft 
Division, Plymouth, Mass. 
Twitchell, Inc., E. W., Philadelphia, Pa. 
CAPSTANS—for Wire (also Caterpiller 
Types ) 
Bartell Machine Tool Corp., Rome, N. Y. 
Colbourne Machine Company, Winsted, 
Conn. 
Davis Electric Co., Wallingford, Conn. 
Enjaeco Corporation, Cranston, R. 
Entwistle ) anufacturing Corporation, Pro- 
vidence, R, I. 
Federal Manufacturing Company, Walling- 
ford, Conn. 
General Engineering Company (Radcliffe) 
Limited, Radcliffe, England 
Kraft, J. A. Maschinenfabrik, OLPE/Westf., 
Germany 
Larmuth & Bulmer Limited, Manchester, 
England 


CARRIERS—Braider, High Speed 
Apco Mossberg Co., Attleboro, Mass. 
Mossberg Pressed Steel Corp., Division of 
Wanskuck Co., Attleboro, Mass. 
New England Butt Co., Division of Wans- 
kuck Co., Providence, R. I. 
Wardwell Braiding Machine Co., Central 
Falls, R. I. 
Western Wire & Textile Machinery, Inc., 
So. San Francisco, Calif. 
Wire & ap Mach’y, Ine. (used) Paw- 
tucket, R. 
CASTINGS Wire Mill 
as ae E. J. Fdry. & Mach. Co., Trenton, 


CEMENTS—Refractory 
Norton Co., Worcester, Mass. 
CLEANERS—Metal 
Amchem Products, Inc., Ambler, Pa. 
Apex Alkali Products Co., Phila., Pa. 
at, am Products Corporation, "Brooklyn 


Miller, R. H., Co., Inc., Homer, N. Y. 
Nopeo Chemical Co., Harrison, N. J. 
Parkin Chemical Co., The, Pittsburgh, Pa. 
Standard Industrial Compounds Co., Frank- 
fort, Ill. 
CLEANING & PICKLING EQUIP.— 
Cleveland Tramrail Div., of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, 
Ohio 
Wilson, Lee, Engr. Co., Cleveland, Ohio 
CLOTH—WIRE, All Metals 
Wickwire Bros.. Cortland, N. Y. 
COATING COMPOUNDS— 
Anex Alkali Products Co., Philadelphia, Pa. 
agrees Products Corporation, Brooklyn, 


Miller, R. H., Co., Homer, N. Y. 

Parker Rust Proof Co., Detroit, Michigan 

Standard Industrial Compounds Co., Frank- 
fort, ; 


1556 


et States Borax & Chemical Corp., Div. 
2acific Coast Borax Co., New York, 'N. Y. 


COLOR CONCENTRATES—For Wire 


Coatings 
Blane Corporatien, The, Canton, Mass. 
Century Dispersions, Inc., Detroit, Mich. 
COMPOUNDS—Coppering 
Amchem Products, Inec., Ambler, Z. 
Miller, R. H. Co. inc., Homer, N. 
COMPOUNDS—Diamond ( Pre-Mixed ) 
Eastern Carbide Corp., New Rochelle, N. Y. 
Elgin National Watch Co., Abrasives Div., 
Elgin, Ill. 
Hyprez Div., Engis Equipment Co., Chicago, 
Ill 


Rusch Wire Die Corporation, Croton-on- 

Hudson, N. Y. 
COMPOUNDS—Extrusion, for Wire 

Blane Corporation, The, Canton, Mass. 

Cary Chemicals, Inc., New Brunswick, N. J. 

Monsanto Chemical Company, Plastics Divi- 
sion, Springfield, Mass. 

U. S. Industrial Chemicals Company, Divi- 
sion of National Distillers & Chemical 
Corporation, New York, N. 


COMPOUNDS—For Improving Drawing 
& Extrusion 
Amchem Products, Inc., Ambler, Pa, 
COMPOUNDS—Metal Finishing 
Amchem Products, Inc., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Parker Rust Proof Co., Detroit, Michigan 
COMPOUNDS—Phosphate Coating 
Amchem Products, Inc., Ambler, Pa. 
*arker Rust Proof Co., Detroit, Michigan 
COMPOUNDS—Rust Preventing 
Amchem Products, Inc., Ambler, Pa. 
American Lanolin Corporation, Lawrence, 
Mass. 
Apex Alkali Products Co., Philadelphia, Pa. 
Parker Rust Proof Co., Detroit, Michigan 
COMPOUNDS—Rust Removing 
Amchem Products, Inc., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Magnuson Products Corporation, Brooklyn, 
a 


Nopco Chemical Co., Harrison, N. J. 
ay ag Industrial Compounds Co., Frank- 
ort 
COMPOUNDS—VinyI 
Blane Corporation, The, Canton, Mass. 
Cary Chemicals, Inc., New Brunswick, N. J. 
General Tire & Rubber Company, The, 
Akron, Ohio. 
Monsanto Chemical Company, Plastics Divi- 
sion, Springfield, Mass. 
COMPOUNDS—Wire Drawing 
Apex Alkali Products Co., Philadelphia, Pa. 
—— Products Corporation, Brooklyn, 


Miller, R. H. Co., Inc., Homer, N. Y. 

Nopeo Chemical Co., Harrison, N. J. 

Standard Industrial Compounds Co., Frank- 
fort, Ill. 

Swift & Company, Chicago, Il. 

United States Borax & Chemical Cornp., 
a aad Coast Borax Co. Div., New York, 


CONDUCTORS—Filexible, Electrical 
Montgomery Co., The, Windsor Locks, Conn. 
CONTAINERS—Wire Packaging 
(See DRUMS—Wire Packaging) 
COPHOLDERS—Steel 
Apco Mossberg Co., Attleboro, Mass. 
Mossberg Pressed Steel Corp., Division of 
Wanskuck Co., Attleboro, Mass. 
Wire & 5 tes ag Mach’y, Inc. (used) Paw- 
tucket, R. I. 
CORDS_Flecirical, Tinsel Conductor 


Montgomery Co., The, Windsor Locks, Conn. 


COUNTERS— 
(See MACHINERY—Measuring Wire and 
Cable) 


CRANES—Wire Mill 
Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, Ohio 
CUTTING TOOLS—Carbide 
Eastern Carbide Corp., New Rochelle, N. Y. 
Metallurgical Products Dent. of General 
Electric Co., Detroit. Mich. 
CUTTING TOOLS—Wire 
Porter, H. K., Inc., Somerville, Mass. 
Robinson, M. W. Co., Rockville, Conn. 
DIAMONDS—Industrial 
Balloffet-Vianney Wire Die Co., Inc., Gutten- 
berg, N. J. 
— Wire Die Corp., Croton-on-Hudson, 


Zs 
w Gus Wire Die Co., Linden, N. J. 


DIAMOND POWDERS— 

Elgin National Watch Co., Abrasives Diy., 
Elgin, a 

Fort Wayne Diamond Products, Inc., Fort 
Wayne, Indiana. 

Hoosier Wire Die, Inc., Ft Wayne, Ind. 

eo Div., Engis Equipment Co., Chicago, 
Ill. 


Indiana Wire Die Co., Ft. Wayne, Ind. 
Kelly Wire Die Corp., New York, N. Y. 
New England Wire Die Co., Worcester, Mass. 
meee h Wire Die Corp., Croton-on-Hudson, 


¥. 
Ww iar Wire Die Co., Linden, N. J. 


DIAMOND POWDER RECLAIMING— 

Elgin National Watch Co., Abrasives Div., 
Elgin, Ill 

Fort Wayne Diamond Products, Ince., Fort 
Wayne, Indiana. 

Hoosier Wire Die, Inc., Ft Wayne, Ind. 

Kelly Wire Die Corp., New York, N. Y. 

Rusch Wire Die Corp., Croton-on-Hudson, 

} 


DIAMOND TOOLS— 
Indiana Wire Die Co., Ft. Wayne, Ind. 
Wayne Wire Die Co., Linden, N. J. 


DIES—Carbide, Tungsten & Tantalum 

Balloffet-Vianney Wire Die Co., Inc., Gutten- 
berg, N. J. 

Boulin, Victor J., Inc., New York, N. Y. 

Eastern Carbide Corp., New Rochelle, N. Y. 

Indiana Wire Die Co., Fort Wayne, Ind. 

Kelloy Corporation, New York, N. Y. 

Kelly Wire Die Corp., New York, } ee 

Metallurgical Products Dept. of General 
Electric Co., Detroit, Mich. 

Rivom, Dijon, France 

— Wire Die Corp., Croton-on-Hudson, 


w ie Wire Die Co., Linden, N. J. 


DIES—Cold Heading 
Jastern Carbide Corp., New Rochelle, N. Y. 
Indiana Wire Die Co., Ft. Wayne, Ind. 
Kelloy Corporation, New York, N. Y. 
Metallurgical Products Dept. of General 
Electric Co., Detroit, Mich. 
Rivom, Dijon, France 


DIES—Diamond 
= Industrial Supplies, Inc., Ft. Wayne, 


In 
Balicffet- Vianney Wire Die Co., Inc., Gutten- 
berg, N. J. 

Boulin, Victor J., Inec., New York, N. Y. 
Brenon, Inc., Nixon, N. J. 

Ft. Wayne Wire Die Inc., Fort Wayne, Ind. 
Hoosier Wire Die, Inec., Fort Wayne, Ind. 
Indiana Wire Die Co., Fort Wayne, Ind. 
Kelly Wire Die Corp., New York, N. Y. 
National Wire Die Co., Inc., New York, N. Y. 
New England Wire Die Co., Worcester, Mass. 
Roux Wire Die Works, Inc., Oriskany, N. Y. 
= Wire Die Corp., Croton-on-Hudson, 

p # 


w ee Wire Die Co., Linden, N. J. 
DIES DIAMOND—Reversible 


Indiana Wire Die Company, Fort Wayne, 
Indiana 


National Wire Die Co., Inc., New York, N. Y. 
DIES—Extrusion 
Central Tool and Machine Co., Bridgeport, 
Conn. 


Fastern Carbide Corp., New Rochelle, N. Y. 

Kelloy Corporation, New York, N. Y. 

Metallurgical Products Dept. of General 
Electric Co., Detroit, Mich. 

Rivom, Dijon, France. 

Rusch Wire Die Co.. Croton-on-Hudson, N.Y. 

Wayne Wire Die Co., Linden, N. J. 


DIES—Eyelet 
Eastern Carbide Corp., New hs ag N. 3 
Kelloy Corporation, New York, N. 
DIES—Nail, Nail Cutters, Feeder mail 


Grippers, etc. 
Pittsburgh Carbide Die Co., Monongahela, 


Pa. 

DIES—Pointing 

Sjogren Tool and Machine Co., Auburn, 
Mass. 


DIES—Repairs & Re-Cutting 

Ajax Industrial Supplies, Inc., Fort Wayne, 
Ind. 

Balloffet- -Vianney Wire Die Co., Inc., Gutten- 
berg, N. J. 

Boulin, Victor J., Inc., New York, N. Y. 

Brenon, Ine.. Nixon, N. J. 

Fastern Carhide Corp., New Rochelle, N. Y. 

Ft. Wayne Wire Die, Inc.. Fort Wayne, Ind. 

Hoosier Wire Die, Inc., Ft. Wayne, Ind. 

Indiana Wire Die Co., Ft. Wayne, Ind. 

Kelly Wire Die Corp., New York, N. Y. 
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Products Dept. of General 
Electric Co., Detroit, Mich. 
National Wire Die Co., Inc., New York, N. Y. 


New | soa Wire Die Co., Worcester, 


Boux ‘Wire Die Works, Inc., Oriskany, N. Y. 
6 a Wire Die Corp., Croton-on-Hudson, 
N. 


Ww cea Wire Die Co., Linden, N. J. 
DIES—Roll Threading 
Rivom, Dijon, France 
DIES—Special Shapes, Etc. 
Eastern Carbide Corp., New Rochelle, N. Y. 
Indiana Wire Die Co., Ft. Wayne, Ind. 
Kelloy Corporation, New York, N. Y. 
Rivom, Dijon, France 
DIES—Swaging 
Sjogren Tool and Mach. Co., Inc., 
Mass. 
DIES—Tinning 
Roux Wire Die Works, Inc., 
DIES—Tube Drawing 
Balloffet-Vianney Wire Die Co., Inc., 
berg, N. ¢ 
Rastern Carbide Corp., New Rochelle, N. Y. 
Hoosier Wire Die., Inc. . Ft. Wayne, Ind. 
Indiana Wire Die Co., Fort Wayne, Ind. 
Kelloy Corporation, New York, N. Y. 
Kelly Wire Die Corp., New York, N. Y. 
Metallurgical Products Dept. of General 
Electric Co., Detroit, Mich. 
Rivom, Dijon, France 
—— Wire Die Corp., 
Za 


DRAW BENCHES— 
(See MACHINERY)—Draw 


DRUMS—Wire Packaging 


Metallurgical 


Auburn, 


Oriskany, N. Y. 


Gutten- 


Croton-on-Hudson, 


Benches) 


Hubbard Spool Company, Div., The Ameri- 
can Pulley Co., Garrett, Ind. 
Jones & Laughlin Steel Corporation, Pitts- 


burgh, Pa. 
DRUMS & TRAVERSES—For Cable 
Reels 
Hubbard Spool Company Div., The 
ean Pulley Co., Garrett, Ind. 
Republic Steel Corp., Berger Div., 
Ohio 
DRYING EQUIPMENT— 
Carl Mayer Corp., The, Cleveland, Ohio 
Litzler, C. A. Co., Inc., Cleveland, Ohio 
Michigan Oven Company, Detroit, Mich. 
EYELETS—Brass or Zine 


Platt Bros. & Co., The, Waterbury, Conn. 


FOAM PRODUCING COMPOUNDS— 
Amchem Products, Inc., Ambler, Pa. 
-arkin Chemical Co., The, Pittsburgh, Pa. 

FURNACES—Brazing 
Ajax Electric Company, 
Harper Electric 

faio, N. Y¥. 
Sunbeam 
ville, Pa. 


FURNACES—Galv yanizing inl 


Ameri 


Canton, 


Philadelphia, Pa. 
Furnace Corporation, Buf- 
Mead- 


Equipment Corporation, 


Ofenbau Fritz, G.m.b.H, & Co., K. G., Hagen 
(W. Germany) 

Sunbeam Equipment Corporation, Mead 
ville, Pa. 

Wilson, Lee, Engr. Co., Cleveland, Ohio 


FURNACES—Heat Treating 
Ajax Electric Company, Philadelphia, Pa. 
Carl Mayer Corp., The, Cleveland, Ohio 
Harper Electric Furnace Corporation, Buf- 
falo, N. Y. 
Ofenbau Fritz, G.m.b.H. 
(W.-Germany ) 


& Co. K. G., Hagen, 


Sunbeam Equipment Corporation, Mead 
ville, Pa. 
Wilson Lee Engr. Co., Cleveland, Ohio 


FURNACES—Pat (Oil, Gas, Electric ) 


Ajax Electric Company, Philadelphia, Pa. 


Ofenbau Fritz, G.m.b.H. & Co. K. G., Hagen, 
(W. -Germany) 
Sunbeam Equipment Corporation, Mead- 


ville, Pa. 
FURNACES—Resistance Heating, Strand 
Harper Electric Furnace Corporation, Buf- 
falo, N. Y 
Sunbeam 
ville, Pa. 
FURNACES—Salt Bath 
Ajax Electric Company, Philadelphia, Pa. 
FURNACES—Strand Annealing 
Ajax Electric Company, Philadelphia, Pa. 
Harper Electric Furnace Corporation, Buf- 
falo, N. Y. 
Ofenbau Fritz, G.m.b.H. & Co. K. G., 
(W. Germany) 
Sunbeam Equipment 
ville, Pa. 
GALVANIZING EQUIPMENT—(See 
MACHINERY—Galvanizing Wire ) 
GRINDERS—Roll 
Norton Co., The, Worcester, Mass. 
GUIDES—For Wire 


ww A Industrial Ceramic Corp., New Haven, 


Con 
GUIDE. ‘TIPS—For Extruding Machines 
(See NOZZLES ) 


x. 
Equipment Corporation, Mead- 


Hagen, 


Corporation, Mead- 
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HAMMERS—Nail Heading 
Pittsburgh Carbide Die Co., Monongahele, Pa. 

HAMMEKS—Swaging 
Sjogren Tool and Machine Co., 

Mass. 

HOISTS—Electric Travelling 
Cieveland Tramrail Div. of the Cleveland 
_Crane & Engineering Co., Wickliffe, Ohi: 

INHiBITORS—Pickling 
Amehem Products Inc., Ambler, Pa. 

Apex Alkali Products Co., Philadelphia, Pa. 
Parkin Chemical Co., The, Pittsburgh, Pa. 

INK S—Printing, for Insulated Wire 

Entwistle Manufacturing Corporation, Pro- 
vidence, R. 
West 


ae > Gravure 
lass. 
INSUL. ATING MATERIALS— 

Blane Corporation, The, Canton, Mass. 

Cary Chemicals, Ilnec., New Brunsw ick, N. J. 

General Electric Company, Insulating Ma- 
terials Section, Sche nectady, I » 

General Tire & Kubber Company, The, 
Akron, Ohio. 

Monsanto Chemical Company, Plastics Divi- 
sion, Springtield, Mass. 

Plymouth Cordage Company, 
Vivision, Plymouth, Mass. 

U. S. Industrial Chemicals Company, Divi- 
sion of National Distillers & Chemical 
Corporation, New York, N. Y. 

United States Rubber Company, Naugatuck 
Chemical Division, Naugatuck, Conn. 

LACQUERING SYSTEMS—See 

MACH.—Lacquering Electric Wire 

LAME—LAHN— 
Montgomery Co., The, 


Auburn, 


Hanover, 


Company, 


Plymkraft 


Windsor Locks, Conn. 


LIME— 
Warner Co., The, Philadelphia and Belle- 
fonte, Pa 


L UBRICANTS—For Metal Cutting, 
Stamping and Drawing 
Apex Alkali Products Co., Emi seiehis, Pa. 
Miller, R. H., Co., Inc., Homer, N. 

Nopco Chemical Company, macsteon: N. J. 
os * es secahaan Compounds Co., Frank- 
fort, . 

LUBRIC ANTS—Wi ire Drawing 
(See Compounds—Wire Drawing) 

LUBRICANTS—Wire Rope 
Swift & Co., Chicago, Ill. 

MACHINERY—Armoring (Cable, Wire, 
Hose ) 

American Insulating Mach’y Co., 

Sleeper & Hartley, Inc., Worcester, 

Watson Machine Co., Paterson, N. 7: 

Western Wire & Textile Machinery, Inc., 
So. San Francisco, Calif. 

Wire & — Mach’y, Ine. 
tucket, R. 

MACHINERY Bar bed Wire 
Glader Wm., Machine Works, 
Takemura & Co., Ltd., New York, 
Wafios Machinery Corp., Hackensack, N. J. 

MACHINERY—Bobbin Winders 
Hanson & Edwards, Ltd., Warrington, Eng 

lanc 
Larmuth and Bulmer, 
England 


MACHINERY—Bolt, Rivet, Screw, etc. 





Phila., Pa. 
Mass. 


(used), Paw 


Limited, Manchester, 


Boltmaster Co., The, Cleveland, Ohio 
National Machinery Co., Tiffin, Ohio 
Takemura & Co., Ltd., New York, N. Y. 


& Mach. Co., Divi- 


Waterbury-Farrel Fdry. 
Waterbury, Conn. 


sion of Textron Inc., 
MACHINERY—Braiding 
New England Butt Co., Division of Wan- 
skuck Co., Providence, R. I. 
Wardwell Braiding Machine Co., 
Falls, R. I. 
Wire & Textile 
tucket, R. I. 
MACHINERY—Bunching 


Cook Manufacturing Co., The, 
N 


Central 


Mach’y, Inc. (used) Paw- 


Paterson, 


Cranston, R. I. 


N. J. 
Edmands Company, The, 
Warrington, 


Hanson & Edwards, Ltd., 


England J : 
Haskell-Dawes Machine Co., Philadelphia, 
Pa. 
Larmuth and Bulmer, Limited, Manchester, 
England 


New England Butt Co., Division of Wan- 
skuck Co., Providence, R. LI. 

Watson Machine Co., Paterson, |. ar 
Western Wire & Textile Machinery, Inc., 
So. San Francisco, Calif 


Wire & Textile Mach’y, Inc. (used) Paw- 
tucket, R. 
MACHINERY—Bundling, Scrap 
Vaughn Machinery Co., Sureioee Falls, 
Ohie 
MACHINERY—Cable, Electric 





American Insulating Mach’y Co., Fase. Pa. 
Cook Mfg. Co., The, Paterson, N. J. 
Haskell-Dawes Machine Co., Philadelphia, 


, Maschinenfabrik, OLPE/Westf., 


Pa. 
Kraft, a 
Germa 
Laveneth. and Bulmer, 

England 


Limited, Manchester, 


Chic ago, Ill. 
 # 





New England Butt Co., 
skuck Co., Providence, R 

Synero Machine Co., Perth Amboy, N. J. 

Watson Machine Co., Paterson, N. J. 
MACHINER Y—Capstans 

(See Capstans and Machinery— 

Winding Wire) 
MACHINERY—Centerless Grinding & 

Polishing 

—" Laubscher Corporation, New York, 


MACHINERY—Chain Link Fence 
Norton & Co., Ltd., Sir James Farmer, Man- 
chester, England 
Steel & Wire Machinery Co., Cleveland, Ohio 
MACHINERY—Chain Making 
Larmuth and Bulmer, Limited, Manchester, 
England 
Pan eames Supply Company, New York, 


Division of Wan- 


Steel & Wire Machinery Co., Cleveland, Ohio 
Wafios Machinery Corp., Hackensack, N. J. 
MACHINERY—Closing Cable 
Kraft, J. A., Maschinenfabrik, OLPE/Westf., 
Germa ny 
Larmuth and Bulmer, Limited, Manchester, 
England 
Niehaus, K. A., Maschinenfabrik, Dussel- 
dorf-Rath, Germany 
Watson Machine Co., Paterson, N.J. 
MACHINERY—Coiling Rod 
Vaughn Mach’y Co., Cuyahoga Falls, Ohio 
Waterbury-Farrel Fdry. & Mach. Co., Divi- 
sion of Textron Ine., Waterbury, Conn. 
MACHINERY—Cold Heading 
Boltmaster Co., The, Cleveland, Ohio 
National Machinery Co., Tiffin, Ohio 
Waterbury-Farrel Fdry. & Mach. Co., Divi- 
sion of Textron Inec., Waterbury, Conn. 
MACHINERY—Copper Wire Drawing 
American Insulating Mach’y Co., Phila., Pa. 
Cook Mfg. Co., The, Paterson, N. J. 
Herborn, Maschinenfabrik, Herborn, Ger- 


many 
Morgardshammars Mek Verkstads A. B., 
New York 


Morgardshammar, Sweden 
National Mach’y Exch (Used), 
Showa Machine Works, Ltd., Osaka, Japan 
Steel & Wire Machinery Co., Cleveland, = 
Syncro Machine Co., Perth Amboy, N. 
Torrington Mfg. Co., Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, 
Ohio 
Waterbury-Farrel Fdry. & Mach. Co., Divi- 
sion of Textron Inec., Waterbury, Conn. 
Whitacre Engineering & Manufacturing 
Company, Alhambra, California 
MACHINERY—Covering Wire (See 
MACHINERY—Insulating Wire) 
MACHINERY—Cutting 
Bisler Engineering Company, 
Lewis Machine Co., The, 
Mettler Machine Tool, Ine. es 
Conn. 
Pan American Supply Company, New York, 
ee * 


Newark, N. J. 
Clev: eland, @hio 
New Hav en, 


Wire Machinery. Inc., Chicago, Il. 
MACHINERY—Dead Block (Stationary 


Coiler ) 

Morgan Construction Company, Worcester, 
Mass. 

Wells Company, Frank L., Kenosha, Wisc. 

Whitacre Engineering & Manufacturing 
Company, Alhambra, California 

Wire Machinery. Inc., Chicago, Il. 


MACHINERY—Descaling Rod, me 


Fisher Associates, New York, N. 
Herborn, Maschinenfabrik, terborn, Ger- 
many 


Pangborn Corporation, Hagerstown, Md. 
Wire Machinery, Inc., Chicago, Il. 
MACHINERY—Diameter Control 
Daystrom-Weston, Industrial Gauges, West 
Englewood, N. J. 
MACHINERY—Die Making 
Boulin, Victor J., Inc., wen York, N. Y. 
Dy krex Corp., Roos Tool & Mfg. Div., New- 
ark, N. J. 
Metallurgical Products Dept. 
Electrie Co., Detroit, Mich. 
Sjogren Tool & Machine Co., Auburn, Mass. 
Wayne Wire Die Co., Linden, N. J. 
MACHINERY—Draw Benches 


American Laubscher Corporation, New York, 
NY 


of General 


5. ee: 5 
General Machine Tool Co., Worcester, Mass. 
Morgan Construction Co., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, 


Ohi 
Wine Machinery Ine., Chieago, Il. 
MACHINERY—Edging (See MACHIN- 
ERY—Tandem Rolling and — 
Mills ) 
MACHINERY—Enameling 
American Insulating Machy Co., Phila., Pa. 
“see Manufacturing Co., The, Paterson, 


N. J. 
Davis Electric Co., Wallingford, Conn. 
Litzler, C. A., Co., Ine., Cleveland, Ohio 
Michigan Oven Company, Detroit, Mich. 
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MACHINERY—Extruding 
Davis-Standard Division of Franklin Re- 
search Corporation, Mystic, Conn. 
General Engineering Company (Kadcliffe) 
Limited, Kadcliffe, England 
Royle, Jobn, & Sons, Paterson, N. J. 
Western Wire & Textile Machinery, Inc., 
So. San Francisco, Calif. 
Wire & Textile Mach’ y, Ine (used) Paw- 
tucket, R. I. 
MACHINERY—Fence 
Glader, Wm., Machine Works, Chicago, Il. 
Norton & Co., Ltd., Sir James farmer, 
Manchester, Kngland 
Watios Machinery Corp., Hackensask, N. J. 


MACHINERY—Filat Wire 


General Machine ‘Tool Co., Worcester, Mass. 
Mettler Machine ‘Tool, Inc., New Haven, 


Conn 
= | "Manufacturing Co., Inc., Westbury, 


Steel Equipment Company, Cleveland, Ohio 
Steel & Wire Machinery Co., Cleveland, Uhio 
Torrington Mfg. Co., ‘Torrington, Conn. 


MACHINERY—Forming Wire 
Steel & Wire gg os Co., Cleveland, Ohio 
Takemura Co., Ltd., New York, N. Y. 
Watios Machinery Corp., Hackensack, R. Jd. 


MACHINERY—Galvanizing Wire 
Ofenbau Fritz G.m.b.H. & Co, K, G., Hagen, 
(Ww. -Germany) 
Steel & Wire Machinery Co., Cleveland, Ohio 
— Machinery Co., Cuyahoga Falls, 


io 
Ww Eiteeee Engineering & Manufacturing 
Company, Alhambra, California 
Wilson, Lee, Engr. Co., Cleveland, Ohio 


MACHINERY—Gang Winders 
Entwistle Manufacturing Corporation, Pro- 
vidence, R. 1. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Grinding 
Norton Co., The, Worcester, Mass. 
MACHINERY—Insulating Wire 
American Insulating Mach’y Co., Phila., Pa. 
Davis Electric Co., Wallingford, Conn. 
Davis-Standard Division of Franklin Re- 
search Corporation, Mystic, Conn. 
Kraft, J. A., Maschinenfabrik, OLPE/Westtf., 
Germany 
Litzler, C. A., Co., Inc., Cleveland, Ohio 
Michigan Oven Company, Detroit, Mich. 
New England Butt Co., Division Wanskuck 
Co., Providence, R. I. 
Pourtier Pere et Fils, Romainville (Seine), 
France 
Royle, John & Sons, Paterson, N. J. 
Syucro Machine Co., Perth Amboy, N. J. 
Wardwell Braiding Machine Co ‘Central 
Falls, R. I. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Insulation Testing (See 
MACHINERY—Spark Testing ) 
MACHINERY—Lacquering Electric Wire 
American Insulating Mach’y Co., Phila- 
delphia, Pa 
Cook Mfg. Co., The, Paterson, N. J. 
Litzler, C. A., Co., Inc., Cleveland, Ohio 
Michigan Oven Company, Detroit, Mich. 


MACHINERY—Lock Washer 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Looms, Wire Weaving 
EVG., Machinen & Stahl, A. G., Zurich, 
Switzerland 
MACHINERY—Material Handling 
(See Material Handling Equipment) 
MACHINERY—Measuring Diam., Insu- 
lated Wire 
Daystrom-Weston, Industrial Gauges, West 
Englewood, N. 
MACHINERY—Measuring Wire & Cable 
Davis Electric Co., Wallingford, Conn. 
Durant Mfg. Co., ‘Milwaukee, Wisc. 
Enjaco Corporation, Cranston, R.. 1. 
Entwistle Manufacturing Corporation, Pro- 
videne, R. I. 
Federal Manufacturing Company, Walling- 
ford, Conn. 
General Engineering Company (Radcliffe) 
Limited, Radcliffe, England 
Larmuth ‘and Bulmer, Limited, Manchester, 


England 
~—_ England Butt Co., Division Wanskuck 
Co., Providence, R. I. 
Standard Mill Supply Co., Pawtucket, R. I. 
Watson Machine Co., Paterson, m. 2. 
MACHINERY—Nail and Tack 
Glader, Wm., Machine Works, Chicago, III. 


National Mac ‘hinery Co., Tiffin, Ohio 
a a Mach’y Exch. (Used), New York, 


Wafios Machinery Corp., Hackensack, N. J. 
MACHINERY—Packaging Wire 
<a Wyrepak Co., Inec., Bridgeport, 
Yonn 
Coulter & McKenzie Machine Co., Bridgeport, 
onn. 
Whitacre Engineering & Manufacturing 
Company, Alhambra, California 
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MACHINERY—Paper Clips 
ie — Supply Company, New York, 


MACHINERY—Patenting Wire 


Ofenbau Fritz G.m.b.H, & Co. K, G., Hagen, 
(W.-Germany) 
Whitacre Bngineerin & Manufacturing 


& 
Company, Alhambra, California 

MACHINERY—Pin Making 

Takemura & Co., Ltd., New York, N. Y. 

Watios Machinery Corp., Hackensask, N. J. 
MACHINER Y—Plating 

Bartell Machine Tool VUorp., Rome, N. Y. 

Hodge Bros. Machine Shop, Ossining, N. Y. 


Universal Industries Equipment Co., Secau- 
cus, N. J 
MACHINERY—Pointing 
Herborn, Maschinenfabrik, Herborn, Ger- 
many 


Morgan Construction Co., Worcester, Mass. 
—— Mach’y Exch. (Used), New York, 


Scudder, E. J., Fdry. & Mach. Co. 


N 
Synerc Machine Co., Perth Amboy, N. J. 
Vaughn Machinery Co., Cuyahoga Falls, 


Ohio 
Waterbury-Farrel Fdry. & Mach. Co., Divi- 
sion of Textron Inc., Waterbury, Conn. 


, Trenton, 


MACHINERY—Printing on Electric Wire 


Knjaco Corporation, Cranston, R. I. 
Entwistle Manufacturing Corporation, Pro- 
vidence, R. I 


~~ Gravure Company, West Hanover, 
Gillies. Duncan M. Co., Inc., West Boylston, 
Mass. 


MACHINERY—Re-Spooling 


Bartell Machine Tool Corp., Rome, N. Y. 

Colbourne Machine Company, Winsted, 
Conn. 

Emory Company, Robert J., Newark, N. J. 

Enjaco Corporation, Cranston, Me. es 

Entwistle Manufacturing Corporation, Pro- 
vidence, R. 

Federal Manufacturing Company, Walling- 
ford, Conn. 

General Machine Tool Co., Worcester, Mass. 

Herborn, Maschinenfabrik, Herborn, Ger- 
many 

Hodge Bros. Machine Shop, Ossining, N. Y. 

— Mach’y Exch. (Used), New york, 


Vaughn Machinery Co., Cuyahoga Fall, Ohio 

Watson Machine bo. aterson, N 

Western Wire & ‘Textile Machinery, Inc., 
So. San Francisco, Calif. 

Wire & Textile Mach’y Inc. 
tucket, ae 


(used) Paw- 


MACHINERY—Ring Forming 


™"~ . a Supply Company, New York, 


MACHINERY—Rod Mill 


Herborn, Maschinenfabrik, Herborn, Ger- 
many 


y 
Morgan Construction Co., Worcester, Mass. 


MACHINERY—Rolling Mill 


Morgan Construction Co., Worcester, Mass. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Waterbury-Farrel Fdry. & Mach. Co., Divi- 

sion of Textron Inc., Waterbury, Conn. 


MACHINERY—Rubber Insulating 


Davis-Standard Division of Franklin Re- 
search Corporation, Mystic, Conn. 

Litzler, C. A., Co., Inc., Cleveland, Ohio 

Royle, John & Sons, Paterson, N. J. 

Western Wire & Textile Machinery, Ine., 
So San Francisco, Cali 

Wire & Textile Mach’y ee 
tucket, R. 


(used) Paw- 


MACHINERY—Serving 


Pourtier Pere et Fils, Romainville (Seine), 


France 
Wardwell me Machine Co., Central 


Falls, R 


MACHINERY—Slitting Mills 


Steel Equipment Company, Cleveland, Ohio 


MACHINERY—Spark Testing 


Davis Plectric Co., Wallingford, Conn. 

es a Corporation, Cranston, R. I. 

Entwistle Manufacturing Corporation, Pro- 
vidence, R. 

Federal Manufacturing Company, Walling- 
ford, Conn. 

Peschel Electronics, Inc., Patterson, N. Y. 

Wire & Textile Mach’y Inc. (used) Paw- 
tucket, R. I 


MACHIN cay Seon 


General Machine Tool Co., Worcester, Mass. 


MACHINERY—Spring Makin 


& 

(Used), 
m. Zs 

rm American Supply Company, New York, 


National Mach’y Exch. New York, 


Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn. 

Wells Company, Frank L., Kenosha, Wisc. 
Wafios Machinery Corp., Hackensack, N. J. 


MACHINERY—Staple Making 
Pan American Supply Company, New York, 


N. Y. 
Watios Machinery Corp., Hackensack, N. J. 
MACHINERY—Straightening & Cutting 


American Laubscher Corporation, New York, 


R=. 
Lewis Machine Co., The, Cleveland, Ohio 
Mettler Machine Tool Co., New Haven, Conn. 
National Mach’y Exch. (Used), New York, 


R. Zz. 
Pan American Supply Company, New York, 
i. 


Patterson, George C. Machine Co., Cleveland 
Ohio 

Sleeper & Hartley, Inc., Worcester, Mass. 

Steel & Wire Machinery Co., Sees Ohio 

Takemura Co., Ltd., New York, N N. Y. 

Wells Company, Frank L., Kenosha, Wise. 


MACHINER Y—Stranding 
Bartell Machine Tool Corp., 
Hanson & Edwards, Ltd., Warrington, 

England 
Haskell-Dawes Machine Co., Philadelphia, 
> 


Pa. 

Kraft, J. A., Maschinenfabrik, OLPE/Westf., 
Germany 

Krupp, Fried., Machinen-Und 
Rheinhausen, ‘Germany 

Larmuth & Bulmer Limited, 
England 

New England Butt Co., 
0., Providence, R. 1. 

Niehaus, K. A., Maschinenfabrik, 
dorf-Kath, Germany 

Superior Tool & Manufacturing Company, 
Woreester, Mass. 

Syncro Machine Co., Perth Amboy, N. J. 

Watson Machine Co., Paterson, N. J. 

MACHINERY—Swaging 

Waterbury-Farrel Fdry. & Mach. Co., Divi- 

sion of Textron Inc., Waterbury, Conn. 


MACHINERY—Take-Up and Pay-Out 


Rome, N. Y. 


Stahlbau 
Manchester, 
Division Wanskuck 


Dussel- 


Advanced Wyrepak Co., Inc., Bridgeport, 
Conn. 

American Insulating Mach’y Co., Phila., Pa. 
Bartell Machine Tool Corp., Rome, N. Y. 
Colbourne Machine Company, Winsted, 
Conn. 


Collins Bros. Machine Co., Wire & Cable 
Machy. Div., Pawtucket, R. 1. 

Davis Electric Co., Wallingford, Conn. 

Davis-Standard Division of Franklin Re- 
search Corporation, Mystic, Conn. 

Enjaco Corporation, Cranston, R. I. 

Entwistle Manufacturing Corporation, Pro- 
vidence, R. I. 

Federal Manufacturing Company, Walling- 
ford, Conn. 

General Engineering Company (Radcliffe) 
Limited, Radcliffe, England 

Kraft, J. A., Maschinenfabrik, OLPE/Westt., 
Germany 

Larmuth & Bulmer Limited, Manchester, 
England 

Litzler, C. A., Co., Inec., Cleveland, Ohio 

Pourtier Pere et Fils, Romainville (Seine) 
France 

Standard Mill Supply. Co., Pawtucket, R. I. 

Steel Equipment Company, Cleveland, Ohio 

Wardwell Braiding Machine Co., Central 
Falls, R. I. 

Watson Machine Co., Paterson, N. J. 

Whitacre Engineering & Manufacturing 
Company, Alhambra, California 


MACHINERY—Taping 


American Saotintiae Mach’y Co., Phila., Pa. 
Collins Bros. Machine Co., Wire & Cable 
Mach’y Div., Pawtucket, eX. d 
Kraft, J. A., Maschinenfabrik, OLPE/ Westf., 
Germany % 

New Engiand Butt Co., Division Wanskuck 
Co., Providence, R. I. 

Pourtier Pere et Fils, Romainville (Seine) 
France 

Syncro Machine Co., Perth Amboy, N. & 

Watson Machine Co., Paterson, N. 

Wire & Textile Mach’ y, Ine. (used) Paw- 
tucket, R. I 


MACHINERY—Thread Rolling 


Boltmaster Co., Cleveland, Ohio i 

Mettler Machine Tool, Inc., New 
Conn. 

Waterbury-Farrel Fdry. & Mach. Co., Divi- 
sion of Textron Inc., Waterbury, Conn. 

Wire Machinery, Inc., Chicago, Til. 


Haven, 


MACHINERY—Tinning Wire 


American Insulating Mach’y Co., Phila., Pa. 
Collins Bros. Machine Co. Wire & Gable 
Mach’y Div., Pawtucket, R. I. 
Cook Manufacturing Co., The, 

| ae 


Cleveland, Ohio 
Hagen, 


Paterson, 


Litzler,  £ Ce... atu 
cmepes Fritz G.mb. H. & Co. K. G., 
(W.-Germany 
Syncro Machine Co., Perth Amboy, N. J. 
Universal Industrial "Equipment Co., Secau- 


cus, N. J. 
Whitacre Engineering & Manufacturing 


Comvany. Alhambra, California 


MACHINERY—Tinsel Rolling Mills 


American Insulating Mach’y Co., Phila., Pa. 


MACHINERY—Trolley Wire 


Torrington Mfg. Co., Torrington, Conn. 


WIRE 











a. 
ple 


ck 


ie) 


-n, 


vi- 
In. 








Vaughn Machinery Co., Cuyahoga Falls, 
Ohio 
MACHINERY—Tube Mill, Cold Drawing 


Mettler Machine Tool, Inc., New Haven, 
Conn. 
MACHINERY—Twinning 
(See Mach.—Bunching) 


MACHINERY—Twisters, Wire 

Collins Bros. Machine Co., Wire & Cable 
Mach’y Div., Pawtucket, R. 

Cock Manufacturing Co., The, Paterson, 
N. J. 


Edmands Company, The, Cranston, R. I. 

Haskell-Dawes Machine Co., Philadelphia, 
Pa. 

MACHINERY—Used 

National Machinery Exchange, New York, 


| ae 
Wire & Textile Machy., Inc., Pawtucket, 


Wire Machinery, Inc., Chicago, IL. 
MACHINERY—Welded Wire Mesh 


EVG, Maschinen and Stahl, A.G., Zurich, 
Switzerland 
Schiatter, Ltd., H. A., Zollikon/Zurich 
MACHINERY—Wire Weaving 
Takemura & Co., Ltd., New York, N. Y. 
MACHINERY—for Wire Welding 
(See WELDERS—Butt and Spot and Ma- 
chinery—Welding Wire Fabrics) 


MACHINERY—Winding Wire 
Davis Electric Co., Wallingford, Conn. 
Emory Company ‘Robert * Newark, N. J. 
Enjaco Corporation, Cranston, R. I. 
Federal Manufacturing Company, Walling- 
ford, Conn. 
General Machine Tool Co., Worcester, Mass. 
Kraft, J. A., Maschinenfabrik, OLPE/Westf., 
Germany 
Larmuth and Bulmer, Limited, Manchester, 
England 
New *ongland Butt a Division Wanskuck 
Co., Providence, R. I. 
Standard Mill Supply : Pawtucket, R. I. 
Steel Equipment Company, Cleveland, Ohio 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Wire Drawing 
American Laubscher Corporation, New York, 
| = 4 
Atlas Polar Co., Ltd., Toronto, Ont., Canada 
Cook Manufacturing Co. See, Paterson, 


eS 
Coulter F i McKenzie Machine Co., Bridge- 
port, 

Maschinenfabrik, Herborn, Ger- 


Herborn, 

many 

Hodge Bros. Machine Shop, Ossining, N. Y. 

Morgan Construction Co., Worcester, Mass. 

Morgardshammars Mek Verkstads AB, Mor- 
gardshammar, Sweden 

—S Mach’y Exch. (Used), New York, 

Norton & Co., Ltd., Sir James Farmer, Man- 
chester, England 

—: E. J., Fdry. & Mach. Co., Trenton, 


Showa Machine Works Ltd., Osaka, Japan 
Sleeper & Hartley, Inc., Worcester, Mass. 


_—, Wire and Machinery Co., Cleveland, 
0) 
Superior Tool & Machinery Company, 


Worcester, Mass. 
Syncro Machine Co., Perth ag N. J. 
Takemura Co Ltd., New York iF 
Vaughn Machinery Co., Cuyahoga’ Falls, Ohio 
Waterbury-Farrel Fadry. & Mach. Co., Divi- 
sion of Textron Inc., Waterbury, Conn. 
Whitacre Engineering & Manufacturing 
Company, Alhambra, California 
Wire Machinery Inc., Chicago, Ill. 


MACHINERY—Wire Forming 
—s Mach’y Exch. (Used), New York, 


_ oe Supply Company, New York, 


dieies & Hartley, Inc., Worcester, Mass. 
Takemura Co., Ltd., New York, > we 
MACHINERY—Wire Ro 


pe 
Larmuth and Bulmer, Limited, Manchester, 


England 
New England Butt @o., Division Wanskuck 
Paterson, N. J. 


Co., Providence, R. I 
Watson Machine Co., 
MACHINERY—Wrapping with Paper 
American Laubscher Corp., New York, N. Y. 
Larmuth (1947) Ltd., Swinton, England 
Terkelsen Machine Company, Boston, Mass. 
MATERIAL HANDLING EQUIPMENT— 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, Ohio 
NAIL TOOLING—Tungsten Carbide 
— Carbide Die Co., Monongahela, 


NAILS—Wire 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, Ill. 
Wickwire Brothers, Inc., Cortland, N.S. 
NIPPERS—Wire Cutting 
Robinson, M. W. Co., Rockfall, Conn. 
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NOZZLES—For Extruding Machines 
Central Tool and Machine Co., Bridgeport, 


Conn. 

OVENS—Cable Lacquering 
and Enameling 
American Insulating Mach’y Co., Phila., Pa. 
Carl Mayer Corp., The, Cleveland, Ohio 
— Machine Company, Winsted, 

Sonn. 
Michigan Oven Company, Detroit, Mich. 

OVENS—Rod Bakers 
Carl Mayer Corp., The, Cleveland, Ohio 

OVENS—Welding Rod Coating 
Carl Mayer Corp., The, Cleveland, Ohio 
Litzler, C. A., Co., Inc., Cleveland, Ohio 

PAILS—Packaging 

(See Drums—Wire Packaging ) 

PAINT BONDING CHEMICAL 
Amchem Products, Inc., Ambler, Pa. 

PAINTS—Heat Resisting 
Amchem Products, Inc., Ambler, Pa. 

PAPER—Insulating 
Twitchell, Inc., E. W., 

PAY-OUT SYSTEMS— 
(See MACHINERY—Take-Up & Pay-Out) 

PHOSPHATE COATING CHEMICALS 
(See COMPOUNDS—Phosphate Coating) 

PICKLING COMPOUNDS— 

See (Inhibitors—Pickling) 

PLASTICIZERS— 

Cary Chemicals, Inc., New Brunswick, N. J. 
Monsanto Chemical Company, Plastics Divi- 
sion, Springfield, Mass. 

PLASTICS—for Wire Insulation 
Blane Corporation, The, Canton, Mass. . 
Cary Chemicals, Inc., New Brunswick, N. J. 
Monsanto Chemical Company, Plastics Divi- 

sion, Springfield, Mass. ae 
U. S. Industrial Chemicals Company, Divi- 

sion of National Distillers & Chemical 

Corporation, New York, Y. 

United States Rubber Company, Naugatuck 
Chemical Division, Naugatuck, Conn. 
PRINTING WHEELS—for Electric Wire 
Daniels & Co., Frank, New York, N. Y. 
Entwistle Manufacturing Corporation, Pro- 

vidence, R. I. 
Gem Gravure Co., Inc., West Hanover, Mass. 
Gillies, Duncan M. Co., Inc., West Boylston, 
Mass. 

PULLERS AND GRIPS—For Wire 
Morgan Construction Co., Worcester, Mass. 
Scudder, E. J. Fdry. & Mach. Co., Trenton, 

J 


Philadelphia, Pa. 


Sjogren Tool and Machine Co., Auburn, 
Mass. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Vaughn Machinery Co., Cuyahoga Falls, 
hio 


RACKS—Wire Storage 


Jarke Manufacturing Co., Chicago, Illinois 


REEL AND TENSION STANDS— 

Mettler Machine Tool, Inc., New Haven, 
Conn. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Standard Mill Supply Co., Pawtucket, R. I 

Syncro Machine Co., Perth Amboy, N. J. 

Wardwell Braiding Machine Co., Central 
Falls, R. 

Watson Machine Co., 


REEL CRUTCHES— 


Watson Machine Co., Paterson, N. 


REELS & SPOOLS—Aluminum Alloy 
Acrometal Products, Inc., Minneapolis, Minn. 
Hubbard Spool Company Div., The American 

Pulley Co., Garrett ,Ind. 
Ww tgs | oe ‘Machine Co., Central 
Falls, 


REELS & * SPOOLS—Annealing and 


Stranding 

Acrometal Products, Inc., Minneapolis, Minn. 

Apeo Mossberg Co., Attleboro, Mass. 

Hubbard Spool Company Div., The American 
Pulley Co., Garrett, Ind. 

Mossberg Pressed Steel Corp., Division of 
Wanskuck Co., Attleboro, Mass. 


Paterson, N. J. 


Republic Steel Corp., Berger Div., Canton, 
Ohio 

Wood’s Sons Company, T. B., Chambers- 
burg, Pa. 


REELS—Metal Bound 


Durkee Mfg. Co., Inc., Pine River, Minn. 
Hubbard Spool Company Div., The American 
Pulley Co., Garrett, Ind. 


REELS—Plywood 


Carris Reels, Inc., Rutland, Vt. 
Hubbard Spool Company Div., The American 
Pulley Co., Garrett, Ind 


REELS & SPOOLS—Steel (All Types) 


Acrometal Products, Ine., Minneapolis, Minn. 

Apco Mossberg Co., Attleboro, Mass. 

Hubbard Spool Company Div., The American 
Pulley Co., Garrett, Ind. 

Mossberg Pressed Steel ogg Division of 
Wanskuck Co., Attleboro, Mas . 
New York Engineering Corp., Seekers, N... 
Republic Steel Corp., Berger Div., Canton, 

Ohio 


Wardwell Braiding Machine Co., Central 
Falls, R. I 
REELS~Sicel, for Rope and Cable 
New York Engineering Corp., Yonkers, N. Y. 
REELS—Wire Mill 
Acrometal Products, Inc., Minneapolis, Minn. 
Apco Mossberg Co., Attleb oro, oo 
Bridge Pe Co., The, Hasavdvilie, Conn. 
Carris Reels, Inc., Rutland, Wes 
Durkee Mfg. Co. Inc., Pine River, Minn. 
Hubbard Spool Company Div., The American 
Pulley Co., Garrett, Ind. 
Molded Fiber Glass Tray Co., Linesville, Pa. 
Mossberg Pressed Steel Corp., Division of 
Wanskuck Co., Attleboro, Mass. 
Nelson Co., The, Baltimore, Md. 
Republic Steel Corp., Berger Div., 
Ohio 
Wardwell Braiding Machine Co., 
Falls, R. I. 
Woodcraft Company, Bay City, Michigan 
REELS & SPOOLS—Wood 
American hase hee vd Co., Montello, Wise. 
Bridge ae Co., The, Hazardville, Conn. 
Carris Reels, Inc., Rutland, Vt. 
Durkee Mfg. Co. Ince., Pine River, Minn. 
Hubbard Spool Company Div., The American 
Pulley Co., Garrett, Ind. 
Nelson Co., The, Baltimore, Md. 
Woodcraft "Company, Bay City, Michigan 
REFRACTIONS—High Temperature 
Norton Company, Worcester, Mass. 
ROD BAKERS— 
(See OVENS—Rod Bakers) 
RODS—Stainless Steel 
American Steel & Wire Div., United States 
Steel Corp., Cleveland, hio 
Pittsburgh Steel Co., Pittsburgh, Pa. 
RODS—Wire—Non-Ferrous 
Platt Bros. & Co., The, hg eno Conn. 
Scovill Mfg. Co., Waterbury, Conn 


Canton, 


Central 


RODS—Steel 
American Steel & Wire Div., , Unies States 
Steel Corp., Cleveland, 


Bethlehem Steel Co., Bethichem, Pa. 
Colorado Fuel and Iron oF ge Pacific 
Coast Division, Oakland, Calif. 
Continental Steel Corp., Kokomo, Ind. 
Detroit Steel Cor yoration, Detroit, Mich 
Keystone Steel Wire Co., Peoria, Tl. 
Niederrheinische Huette, A. G., Duisburg, 
reser nae 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Wickwire Spencer Steel Div., Colorado Fuel 
& Iron Corp., New York, . 
ere Sheet & Tube Co., Vsmamstnins. 
io 
ROLLS—For Flattening Wire 
General Machine Tool Co., Worcester, Mass. 
ROPE—Wire 


American Chain & Cable Co., Page Steel & 


Wire Div., Monessen, Pa. 

Bethlehem Steel Co., Bethlehem, Pa. 
Roebling’s, John A. ‘Sons, Div. Colorado 
Fuel Tron Corp., Trenton, N. J. 


RUST PROOF COMPOUNDS— 
(See COMPOUNDS—RUST Removing) 


RUST REMOVING COMPOUNDS— 
(See COMPOUNDS—RUST Preventing) 


SATURATION SYSTEMS— 
Watson Machine Co., Paterson, N. 
Wire & Textile Mach’y Inc. 5 ees “Paw- 
tucket, R. I. 
SOAPS—Industrial and Wire Drawing 
(See COMPOUNDS—Wire Drawing) 
SPOOLS—Plastic 
Hubbard Spool Company Div., The American 
Pulley Co., Garrett, Ind. 
Molded Fiber Glass Tray Co., Linesville, Pa. 
Plastic Mold & Engineering Co., Providence, 


eB 
Standard Mill Supply Co., Pawtucket, R. I. 
STAMPINGS—Steel 


Acrometal Products, Inc., Minneapolis, Minn. 
Mossberg Pressed Steel Corp., Division of 
Wanskuck Co., Attleboro, Mass. 


STOCK STORAGE SYSTEMS 
Jarke Manufacturing Co., Chicago, Illinois 


STRIP—Steel 

Bethlehem Steel Co., Bethlehem, Pa. 

Continental Steel Corp., Kokomo, Ind. 

— ‘* _— Steel Corporation, Pitts- 
ur 

Roebling’ 8, yr A. Sons Div. Colorado Fuel 
& Iron Corp., Trenton, N. 

oe Sheet & Tube Co., Youngstown, 

ri) 


TANKS—Ceramic, for Galvanizing 


Ofenbau Fritz G.m.b.H. & Co, K, G., Hagen, 
W.-Germany) 


TANKS—Compound 


Watson Machine Co., Paterson, N. J. 


TENSION METERS—for Wire 


Beats Instrument Corporation, Pelham, 


TESTERS—INSULATION 


(See MACHINERY—Spark Testers) 
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TESTING EQUIPMENT — Dielectric 
Faults in Insulation 
Peschel Electronics, Inc., Patterson, N. Y. 
TESTING EQUIPMENT — Physical 
Scott Testers, Inc., Providence, R. L. 
TINSEL—Electric Conductor 
Montgomery Co., The, Windsor Locks, Conn. 
TINSEL WIRE—Resistance, Lame, Dec- 
orative Cords Thread—Bare Copper 
Silver and False Gold Coated, ete. 
(See TINSEL—Electric Conductor) 
TOOLS—Nail Machine 
Pittsburgh Carbide Die Co., Monongahela, 
Pa. 
TRAMRAIL SYSTEMS— 
Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, Ohio 
TRANSMISSIONS—Variable speed (See 
Adjustible Speed Drives) 
TRAVERSES & DRUMS—For Reels 


(See Drums & Traverses) 
TRAVERSE MECHANISMS— 
Davis Electric Co., Wallingford, Conn. 
Emory Company, Robert J., Newark, N. J. 
Hodge Bros. Machine Shop, Ossining, N. Y. 
New England Butt Co., Division of Wan- 
skuck Co., Providence, R. 1. 
Watson Machine Co., Paterson, N. J. 
Western Wire & Textile Mac hinery, Ine., 
So. San Francisco, Calif. 
Wire & Textile Mach’y, Inc. (used) Paw- 
tucket, R. I. 
VARNISHES & LACQUERS—for 
Electric Wire 
General Electric Company, Insulating Ma- 
terials Section, Se henectady, - 2 
VULCANIZING PANS AND EQUIP- 
MENT— 
American Insulating Mach’y Co., Phila., Pa. 
Mossberg Pressed Steel Corp., Division of 
Wanskuck Co., Attleboro, Mass. 


WAXES—for Insulated Wire 


Cary Chemicals, Inc., New Brunswick, N. J. 


WELDERS—Spot and Butt and Welding 
Wire Fabrics 
Eisler Engineering Corp., Newar r N. J. 
EVG, Maschinen and Stahl, A.¢ Zurich, 
Switzerland 
Micro Products Co., Chicago, Ill 
H. A. Schlatter, Ltd., Zollikon- Zurich 


WHEELS—for Printing on Electric Wire 
Daniels & Co., Frank, New York, N. Y. 
Gem Gravure Company, West Hanover, . 
Gillies, Duncan M., Co., Inc., West Boylston, 

Mass. 


WIRE—Aluminum 
Malin & Co., The, Cleveland, Ohio 
Scovill Mfg Co., Waterbury, Conn. 
United Wire & Supply Corporation, Pro- 
vidence, R. I. 


WIRE—Ball 


— Specialty Steels, Inc., New York. 


Ww bb Wire Div. ee Steel Co., New 
Branswick, N. 


WIRE—Barbed 
Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 
WIRE—Brass and Bronze 
Malin & Co., The, Cleveland, Ohio 
Scovill Mfg. Co., Waterbury, Conn. 
United Wire & Supply Corporation, Pro- 
vidence, R. I. 
WIRE—Bunched and Stranded 


Camden Wire Company, Camden, N. Y. 


WIRE—Cadmium 
Stamford Processing Co., Peekskill, N. Y. 
WIRE—Cast 
Youngstown Sheet & Tube Co., Youngstown, 
Ohio 


WIRE—Cold Heading 

American Steel & Wire Div., United States 
Steel Corp., Cleveland, Ohio 

Bethlehem Steel Co., Bethlehem, Pa. 

Colorado Fuel and Iron Corporation, Pacific 
Coast Division, Oakland, Calif. 

Continental Steel Corp., Kokomo, Ind. 

Detroit Steel Corporation, Detroit, Mich. 

Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 

Jones & Laughlin Steel Corp., Stainless and 
Strip Div., Detroit, Mich. 

Keystone Steel & Wire Co., Peoria, Il. 

Pittsburgh Steel Co., Pittsburgh, Pa. 

Scovill Mfg. Co., Waterbury, Conn. 

United Wire & Supply Corporation, Pro- 
vidence, R. I. 

Wickwire Spencer Steel Div., The Colorado 
Fuel & Iron Cor New York, | oe 

i - ie Sheet & Tube Co., Youngstown, 

0 
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WIRE—Copper 
Camden Wire Company, Camden, N, Y. 
Malin & Co., The, Cleveland, Ohio . 
United Wire & Supply Corporation, Pro- 
vidence, R. I. 


WIRE—For Electrical Conductors 
Camden Wire Company, Camden, N. Y. 
United Wire & Supply Corporation, Pro- 

vidence, R. I. 


WIRE—Flat 

American Chain & Cable Co., Page Steel & 
Wire Div., Monessen, Pa 

Jones & Laughlin Steel Corp, Stainless and 
Strip Div., Detroit, Mich. 

Montgomery NE he, Windsor Locks, Conn. 

United Wire S Supply Corporation, Pro- 
vidence, R. 

Webb Wire Div. Carpenter Steel Co., New 
Brunswick, N. J. 

Wickwire Spencer Steel Div., Colorado Fuel 
& Iron Corp., New York, N. Y. 


WIRE—Galvanized 

American Steel & Wire Div., United States 
Steel Corp., Cleveland, Ohio 

Colorado Fuel and Iron Corporation, Pacific 
Coast Division, Oakland, Calif. 

Detroit Steel Corporation, Detroit, Mich. 

Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 

Roebling’s, John A. Sons Div., Colorado 
Fuel & Iron Corp., Trenton N..d: 

Wickwire Spencer Steel Div., Colorado, Fuel 
& Iron Corp., New York, >» 


WIRE—High Carbon 
American Chain & Cable Co., Page Steel & 
Wire Div., Monessen, Pa. 
Detroit Steel Corporation, Detroit, Mich. 
Marathon Specialty Steels, Inc., New York, 
N.Y 


Webb Wire Div. Carpenter Steel Co., New 
Brunswick, N. J. 


WIRE—Manufacturers 

American Chain & Cable Co., Page Steel & 
Wire Div., Monessen, Pa. 

American Steel & Wire Div., United States 
Steel Corp., Cleveland, Ohio 

Bethlehem Steel Co., Bethlehem, Pa. 

Colorado Fuel and Iron Corporation, Paci- 
fic Coast Division, Oakland, Calif. 

Continental Steel Corp., Kokomo, Ind. 

Detroit Steel Corporation, Detroit, Mich. 

Johnson Steel & Wire Co., Inc., Worcester, 
Mass. 

Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa 

Jones & Laughlin Steel Corp., Stainless and 
Strip Div., Detroit, Mich. 

Keystone Steel & Wire Co., Peoria, Il. 

Marathon Specialty Steels, Inc., New York, 
Mm 


National Lock Washer Company, The, 
Newark, N. J. 

Pittsburgh Steel Co., Pittsburgh, Pa. 

Republic Steel Corp., Berger Div., Canton, 
Ohio 

toebling’s, John A, Sons Div., Colorado 
Fuel & Iron Corp., Trenton N. J. 

Scovill Mfg. Co., Waterbury, Conn. 

United Wire & Supply Corporation, Pro- 
vidence, R. 

U. S. Steel Corp., i ae AP A 

Webb Wire Div., Carpenter Steel Co., New 
Brunswick, N. J. 

Wickwire Brothers, Inc., Cortland, N. Y. 

Wickwire Spencer Steel Div., The Colorado 
Fuel & Iron Corp., New York, N. Y. 

Youngstown Sheet & Tube Co., Youngstown, 
Ohio 


WIRE—Metalizing 
American Chain & Cable Co., Page Steel & 
Wire Div., Monessen, Pa. 
Platt Bros & Co., The, Waterbury, Conn. 
Stamford Processing Co., Peekskill, N. Y. 


WIRE—Music 
Johnson Steel & Wire Co., Inc., Worcester, 


Mass. 
Malin & Co., The, Cleveland, Ohio 


WIRE—Needle 
Marathon Specialty Steels, Inc., New York, 


Webb Wire Div. Carpenter Steel Co., New 
Brunswick, N. J. 


WIRE—Nickel Alloy 
Webb Wire Div., Carpenter Steel Co., New 
Brunswick, N. J. 


WIRE—Nickel Silver and Phosphor 
Bronze 
Malin & Co., The, Cleveland, Ohio 
United Wire & Supply Corporation, Pro- 
vidence, R, I. 


WIRE—Oil Tempered 
Detroit Steel Corporation, Detroit, Mich. 
Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 
Malin & Co., The, Cleveland, Ohio 
Pittsburgh Steel Co., Pittsburgh, Pa. 


Roebling’s, John A, sSons Div., Colorado 
Fuel & Iron Corp.. Trenton, N. J. 

Wickwire Spencer Steel Div., Colorado Fuel 
& Iron Corp., New York, 'N. ¥. 


WIRE—Special Shapes 

American Chain & Cable Co., Page Steel & 
Wire Div., Monessen, Pa 

Continental Steel Corp., chess, Ind. 

Jones & Laughlin Steel Corp., Stainless and 
Strip Div., Detroit, Mich. 

National Lock Washer Company, The, 
Newark, N. J. 

United Wire & Supply Corporation, Pro- 
vidence, R, I. 

Wickwire Spencer Steel Div., The Colorado 
Fuel & Iron Corp., New York, ee 


WIRE—Spring 

American Chain & Cable Co., Page Steel & 
Wire Div., Monessen, Pa. 

American Steel & Wire Div., United States 
Steel Corp., Cleveland, Ohio 

3ethlehem Steel Co., Bethlehem, Pa. 

Colorado Fuel and Iron Corporation, Paci- 
fic Coast Division, Oakland, Calif, 

Continental Steel Corp., Kokomo, Ind. 

Johnson Steel & Wire Co., Inc., Worcester, 
Mass. 

Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 

Jones & Laughlin Steel Corp., Stainless and 
Strip Div., Detroit, Mich. 

Jones & Laughlin Steel Corp:, Stainless and 
Strip Div., Detroit, Mich. 

Keystone Steel & Wire Co., Peoria, Ill. 

Marathon Specialty Steels, Inc., New York, 


Pittsburgh Steel Co., Pittsburgh, Pa. 

Roebling’s, John A, Sons Div., Colorado 
Fuel & [ron Corp., Trenton, N. 

United Wire a Supply Corporation, Pro- 
vidence, R. 

Webb Wire Div., Carpenter Steel Co., New 
Brunswick, N, a 

Wickwire Spencer Steel Div., The Colorado 
Fuel & Iron Corp., New York, N. Y. 

Youngstown Sheet & Tube Co., Youngstown, 
Ohio 


WIRE—Stainless Steel 

American Chain & Cable Co., Page Steel & 
Wire Div., Monessen, Pa. 

American Steel & Wire Div., United States 
Steel Corp., Cleveland, Ohio 

Jones & Laughlin Steel Corp., Stainless and 
Strip Div., Detroit, Mich. 

Malin & Co., The,. Cleveland, Ohio 

National Lock Washer Company, The, 
Newark, N. 

Nippon Stainless Steel Wire Mfg. Co., Ltd., 
Osaka, Japan 

Pittsburgh Steel Co., Pittsburgh, Pa. 

Webb Wire Div. Carpenter Steel Co., New 
Brunswick, N. J. 


WIRE—Steel—Also Coppered and Gal- 


vanized Steel 

American Steel & Wire Div., United States 
Steel Corp., Cleveland, Ohio 

Bethlehem Steel Co., Bethlehem, Pa. 

Colorado Fuel and Iron Corporation, Paci- 
fic Coast Division, Oakland, Calif, 

Continental Steel Corp., Kokomo, Ind. 

Detroit Steel Corporation, Detroit, Mich. 

Johnson Steel & Wire Co., Inc., Worcester 
Mass. 

Jones & Laughlin Steel Corporation, Pitts- 
burgh. Pa. 

Keystone Steel & Wire Co., Peoria, IIl. 

Malin & Co., The, Cleveland, Ohio 

Pittsburgh Steel Co., Pittsburgh, Pa. 

Roebling’s, John A. Sons Div., Colorado 
Fuel & Iron Corp.. Trenton, N. 

U. S. Steel Export Co., New York, N.Y: 

Wickwire Brothers, Inc., Cortland, N. Y. 

Wickwire Spencer Steel Div., The Colorado 
Fuel & Iron Corp., New York, ) ae 

Youngstown Sheet & Tube Co., Youngstown, 
Ohio 


WIRE—Straightening and Cutting 

Colorado Fuel and Iron Corporation, Paci- 
fic Coast Division, Oakland, Calif. 

Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 

United Wire & Supply Corporation, Pro- 
vidence, R. I. 

Wickwire Brothers, Inc., Cortland, N. Y. 

Wickwire Spencer Steel Div., Colorado Fuel 
& Iron Corp., New York, z. 


WIRE—Zine 
Platt Bros. & Co., The Waterbury, Conn. 
Stamford Processing Co., Peekskill, N. Y. 


WOOD—for Guide, Rolls, Bushings, 


Wear Parts, etc. 


WRAPPING PAPER—Creped 
(See PAPER—Creped Wrapping) 


YARN TESTERS— 


Scott Testers, Inc., Providence, R. I. 


YARNS—Wire Insulating 
Synthetic Thread Co., Bethlehem, Pa. 


WIRE 











TI 











~ | The WATSON MACHINE COMPANY 


ESTABLISHED 1845 





WATSU 





























a PATERSON, NEW JERSEY, U. S. A. 
nd ELECTRICAL WIRE AND CABLE, WIRE ROPE, CORDAGE 
he, AND MASTICATING MACHINERY MANUFACTURERS 
do 

| TE | 
‘| | EXTRA HIGH SPEED STRANDERS TYPE 
tes 
ci- U. S. PATENTS 2,442,817 & 2,690,642 
er, THESE MACHINES -ARE BREAKING PREVIOUS PRODUCTION RECORDS AND THEIR 
Ps QUIET, “HIGH SPEED WITH SAFETY” PERFORMANCE HAS SET NEW STANDARDS WHER- 
nd 
sy EVER THEY OPERATE. 
rk, AVAILABLE IN MANY SIZES FOR SPOOLS FROM 3-3 4” DIAMETER (5 POUND) TO 30” 
iia DIAMETER (2,000 POUND), THE LARGER UNITS BEING PARTICULARLY SUITED FOR “PRE- 
ro- STRESSED CONCRETE STRAND” PRODUCTION. gd 
ew ‘~@ 





ites 


No. W-5734-36 
RIGHT HAND ASSEMBLY 

A 7 SPOOL STRANDING HEAD V13-1 

FOR 7” x 4” SPOOLS, CLOSE-COUPLED WITH 
CAPSTAN SECTION 12” DVGT AND TAKEUP 
aie 30” WB-ES. 


ster 


No. W-5396 
LEFT HAND ASSEMBLY 


A 12 SPOOL STRANDING HEAD . 
VL9-2 FOR 22” x 11” SPOOLS 


ngs, 
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6000 F.P.M. wire 
drawing 
machine 


Model BG-16 . . . A new measure of Syncro’ 
Machine Company’s superior design. BG-16 
is a 25-horsepower non-ferrous wire drawing 
machine offering a finished range of copper 
wire sizes from 19 to 34 B&S gauge, ant 
operating speeds up to 6000 F.P.M. This 
machine can be supplied with a standard 100; 
pound capacity model B Spooler (as shown] 
or larger spoolers to meet specific productior 
requirements. Improved die holders with new 
reciprocating mechanisms are individually” 
piped to receive solution from the main sourtt 
of supply. In addition to high speed and 
heavier capacity, the new all-gear-drive unit 
incorporates an externally-mounted force: 
feed lubrication pump with a safety interlocl 
This pace setting machine serves as anothe 
reason why—when drawing wire—it pays { 
specify Syncro. oa 


THE MEASURE OF SUPERIOR DESIGN 


% 





THE MARK OF QUALITY AM 


SYNCRO MACHINE CO 


Perth Amboy, New Jersey, U.S.A. 
affiliated company: WINGET SYNCRO Ltd. Rochester, Kent, Eng! 


Cette Miackixery for He Whee Shushe 


WIRE DRAWING MACHINES + STRANDERS + CONTINUOUS ELECTRIC ANNEALERS » PAYOFFS + CAPSTANS + WIRE INSULATORS * HEAVY DUTY TAKEUPS + TAPERS + SP CIA 


‘ty tag 











